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Computing Today is constantly on 
the look-out for well written ar- 
ticles and programs. If you think 
that your efforts meet our stan- 
dards, please feel free to submit 
your work to us for consideration. 
Potential contributors are asked 

to take note of the points raised in 
our Program Submissions page, 

which can be found on page 38 of 

this issue. 

COMPUTING TODAY OCTOBER 1984 

PU Sh i eno ee eee 
Hear ye, hear ye, ye olde Computynge 

Todaye Town Crier announces ye latest 

news and information. 
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THE AMSTRAD STORMS 
Pe arene errr ey 7) 
The well-known British manufacturer ol! 

audio equipment have not just dipped a 

toe into the home computer market, they ve 

plunged in wholeheartedly. Read all 

about it in our hands-on review. 

DRAGON SPRITES.....25 
It sounds like something from a fairy tail, 

and when you load this piece of soitware 

you ll believe in fairy tales. Amazing ani 

mation can be yours. 

BOOR PAGE: < biases vae0 SU 
Not only ourregularreview from our regular 

reviewer, but a few other footnotes tacked 

on at the end. For bibliophiles everywhere. 

ON THE ADVANCE.....34 
First hi-fi companies, then bookshops — 

W.H. Smith have jumped onto the comput 

ing band-wagon with the Advance 86. 

Read about the business version of this 

newcomer inside. 

ATARI ANTICS.........39 
Part the first of a two-part series which 

delves into the intricacies of the Ataris 

graphics system. Player missile graphics 

are the subject this month. 
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ADVENTURE 6 eves a 
Two ‘classical’ games for the Commodore 

64 this month, one text-only and the other 

mainly graphical, plus an extraordinary 

feat of graphical adventuring on the = 
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ok ine Sewtheest. to 
fewer of the Moor. 

BBC DRAUGHTS.......46 
You can teach a micro to play chess but 

we ve set our sights a little lower. See if you 

can beat your Beeb at board games. 
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ones. This machine code routine will let you 
change the standard Dragon display to 

light- on- dark letterinu. 
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Or, how to get a screen dump from a Nas- 
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which scroll what you want off the screen! 
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DRIVE ON, JAMES 
For MZ-700 owners who are fed 
up with waiting for cassettes to 
load, salvation is at hand. Not 
one, but two companies have 

recently introduced disk drives. 

Comparatively similar and 
competitively priced, now the 
only agony is deciding which 
one to buy... 

Kersten and Partner of 
Aachen, West Germany, have 
released the MFD 700 floppy 
system. Priced at approx- 
imately £230, the system incor- 

porates 3%" — single-sided 
double- density drives ready to 
plug on the Sharp’sI/O and has 
acapacity of 176K. The accom- 
panying software includes S- 
Disk-BASIC, which is com- 
patible with Sharp Tape 
BASIC, and a utility program to 
copy disks with one drive and to 
transfer material from tape to 
disk. 

If all this sounds very interest- 
ing butyou think thatthe price of 
a return ticket to Aachen might 
up the price a little, panic ye 
not. Kersten and Partner have a 
UK agent in the form of Kuma 
Computers, 12 Horseshoe Park, 

Horseshoe Road, Pangboume, 
Berks RG8 7JW (phone: 07357 
4335). 

Alternatively, you could look 
at the new Quick Disk unit, 
priced £249.95 from Solo 
Software. Manufactured under 
licence by Sharp in Japan, this 
3" drive plugs in where the 
cassette deckis located, butthe 
cassette unit can be connected 
to the back of the drive to allow 
existing software to be trans- 
ferred from tape to disk Load- 
ing BASIC now takes only four 
seconds as opposed to over 
three minutes — just think what 
you can do with all that extra 
time. For further details, contact 
Solo Software at Unit 95B, 
Blackpole Trading Estate West, 
Worcester WR3 8T] (phone: 

0905 58351). 
Of course, waiting for casset- 

tes to load is a pleasure not only 
restricted toSharp owners. With 
the release of a 3” disk drive 
from Thumall Electronics, 
Spectrum owners have an alter- 
native system to the Microdrive. 
Thurnall are marketing the drive 
at an introductory price of £199 
and promising delivery within 
28 days. The package includes 
a Disk BASIC manual, pro- 
grammers reference card, 
demonstration disk, power sup- 
ply (with plug) and connected 
leads. The drive can be used 
with both the 16 and 48K Spec- 
trums and gives 150K formatted 
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capacity per disk, expandable 
to 300K with a second drive 
(you get a £10 discount on a 
second system). 

Formore information, contact 
Thurnall Electronics Ltd at 95 
Liverpool Road, Cadishead, 
Manchester M30 5BL (phone: 
06 1-775 7922). 

BUSICALC 3, 
SUPERSOFT 1 
Hot on the heels of Busicalc 1 
and 2, the Commodore 

spreadsheet programs from 
Supersoft, comes...Busicale 3 
Busicalc 3, as might be expec- 
ted, incorporates all the facil- 
ities of the earlier programs, 

plus improvements. The main 
innovation is its three-dimen- 
sional formula which enables 
the user to pull in information 
from up to 26 other spread- 
sheets. As with the others in the 

< 
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range, Busicalc 3 works with al! 

CBM printers, but it can also be 

linked to Easy Script or Viza- 
write which allows the use of RS- 
232 printers (which arent 
supported by the software) as 

well as giving better quality. 
Other new facilities include 

variable column width on 
screen and the reproduction of 
data as bar charts, which can 

be in both positive and nega- 

tive format Busicalc 3 also has 
a greater display size than the 
previous packages, up to 999 
rows by 200 columns, and 

¢ 

worksheets can have up to2500 
all of which can be 

Written for the Commodore 
64 with disk system, Busicalc 
has been converted for the 
8096 and 8296 Commodore 
business computers. Although 
less powerful on these mach- 
ines, it does have the advan- 
tage of working on a superior 
disk system and at £125 plus 
VAT, competes favourably with 
existing spreadsheets. 

Supersoft are also currently 
working on a Z80 
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TURNING TURTLE 
The world’s first remote 
controlled Turtle is to be let 
loose in schools and high street 
stores as the next logical fun/ 
educational development for 
children after computer 
games.” Forthe uninitiated who 
think a turtle is a kind of 
amphibious reptile thats par- 
ticularly good in soup, this kind 
of turtle is a_ turtle-shaped 
graphics plotter used in con- 

junction with the children’s pro- 
gramming language, Logo. 

Logo was developed at the 
Massachusetts Institute of 
Technology as part of the 
mathland’ approach for intro- 
ducing children to mathemati- 
cal ideas. It is now widely used 
in schools as a first program- 
ming language, teaching 
children to organise and 
analyse at an early age and will 
be available on all popular 
microcomputers by the end of 
the year. 

The Valiant Turtle is the first 
completely independent turtle 
unrestricted by wires and inter- 
faces with most popular mic- 
rocomputers, including the 
Apple, BBC, Commodore, 
Digital Rainbow, IBM, Spec- 
trum and RML380Z. Valiant 
also provide interface pro- 
gramsto enable the Turtle torun 
from popular versions of Logo 
and Turtle Graphics programs 
such as Dart and Arrow. 

Moreover, not to bewilder 

teachers and parents who 
haven't grown up with new 
technology, the Valiant Turtle 
package includes an illustrated 
user- guide andacopy ofPenup 

FAST TALK 
There has been an awfullotsaid 
recently about software piracy 
draining millions of pounds 
away from the computer indus- 
try. The Guild of Software 
Houses has spoken out very 
strongly about how software , 
theft is every day driving their 

assembly version of their Com- 
modore 64 Mikro Assembler 
cartridge for Z80- based 
machines such as the Spec- 
trum, Amstrad and MSX range. 

Mikro80 is being written in6502 
machine code, to run on the 64 
but it will assemble Z80 op 
codes rather than 6502 op- 
codes. 

For further information, con- 

tact Supersoft at Winchester 
House, Canning Road, 
Wealdstone, Harrow, Mid- 
dlesex HA3 7S] (phone: O1- 
861 1166). 

magazine, written by teachers 
with suggestions for learning 
games using the Turtle. 

The Valiant Turtle is avail- 
able to schools through E.]J. 
Amold Ltd, Parkside Lane, 
Dewsbury Road, Leeds 11 5TD 

priced at£149. It will shortly be 
generally available for use in 
the home, priced at £199. 

Enquiries to Valiant Designs, 

Park House, 140 Battersea Park 
Road, London SW11 4NB 
(phone: 01-720 3947). 

members closer to liquidation”. 
Whether or not you entirely 
agree with the sentiments of 
GOSH, it is about time that the 
1956 Copyright Act was amen- 
ded to give greater protection 
against the infringement of 
computer programs. 

So, the industry as a whole, 
and particularly, the Federa- 

tion Against Software Theft, wel- 

comed the introduction of a bill 
on computer software copyright 
in the House of Commons 
recently by Conservative MP 
Nicholas Lyell. The bill, intro- 

duced under the Ten Minute 
Rule, seeks to amend the earlier 

Act to provide greater search 
powers and new penalties for 
copyright infringement. 

Despite the enthusiasm with 

which the industry greeted the 
move, it is unlikely that a bill 

under the Ten Minute Rule 
would lead directly to legisla- 

TOUCH AND GO 
For those who haven't seen the 
adverts, there is available a 

computer that you can operate 
just by touching the screen. The 
machine is the HP150 trom 

} Hewlett Packard —- an 8088 

based machine with 256K 
RAM, dual micro disk drives 
and a bitmapped display 
monitor. Optional peripherals 
include a printer, hard disk sys- 

tion. It does, however, raise the 
question in the Commons and 
increase the chances of suc- 

cessful legislation via a Private 
Members Bill or Government 

acion. 

NEWS 

tem and plotters. Not an 
the HP150 ordinary machine, 

ranas price upwards from 
LLZIIO aisK Anves and 
W sei atte Cie of VVincnester systems dre, ¢ 

course, extra 
Th ep msa ls a Pa a te) Beeps | See If vou like the idea, but balk at 

the price, have you ever con- 

sidered hiring a computer 
a aren, Pe oe, as Such a tacility is available trom 

h lic oLease pic ol =f 

T 

Whitetriars 
Y 

(2 RCC/,)] ~~ fV1 AIT ARQD HA3 5SS (phone: 01427 8822). 
fn T We ee a } } f : 

The HP150 can be hired trom 
MicroLease for periods of a 
week upwards, from £65. There 
is also a wide range of othe 
electronic equipment avail 

able for hire. 

deere eee eee eee ee eee ee ee eee eee I TEST LT A PERE OREN A IN BN Oe 
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Are you only using 
To only play games gon a Commodore And foraW those you need peripherals 

computer is like asking Albert Einstein to work out Like a Commodore disk drive, a really fast 

the square root of four. storage and retrieval system with a vast memory. 

The computer’s brain barely ticks over. Or a Commodore cassette unit, the 

To really stretch it, you need more interesting inexpensive way of loading and storing programs. 

software programs. For example, record keeping, For those who like the idea of text and graphics 

interactive education, stimulatingadventure games being more alive and having greater clarity than 

or word processing. on a TV, there’s t the Commodore colour monitor. 



Voth of 
And for hard copy, there are our four 

printers and a printer plotter. These will preserve on 

paper-in colour, black and white, chart form, graphs 

or text, the fruits of all your labour. 

Finally, for more exciting games, there are 

joysticks and paddles. 

So use your brain. And make sure you use all 

of your computer's brain. 

COMMODORE MPS801_ ss C_ 

Dot matrix printer. £230.00. 
Tractor feed. Print speed: 

50 characters per second. 

COMMODORE MPS802_ st 

Dot matrix printer. £345.00 
Friction feed for standard 

paper. Print speed: 

60 characters per second 

COMMODORE MCS801 st 

Dot matrix colour printer. 
£399.99. 7 colours including 
black. Print speed: 
38 characters per second. 

COMMODORE DPS1101_ ss L__ 

Daisy wheel printer. £399.99. 
Letter quality print on 

standard paper. Print speed 

18 characters per second. 

COMMODORE 1520. Lt 

Printer plotter. £169.99. For 

charts and graphs. Print speed: 
14 characters per second. 

COMMODORE 1541s CI 

Disk drive. £229.00. 

170K memory. 51/4” diskette. 

COMMODORE 1531 = 

Cassette unit. For Commodore 

16 and Commodore plus/4. 

COMMODORE 1530 ia 

For Commodore 64. 

£44 95 each. 

COMMODORE 1701 oa 

Colour monitor. £230.00. 

JOYSTICKS = 

[prices from £7.50) 

PADDLES (£13.50). 

Details correct at time of going to press 

FOR FURTHER INFORMATION, TICK ONE (OR MORE) OF THE BOXES ABOVE AND 

SEND TO THE COMMODORE INFORMATION CENTRE, 1 HUNTERS ROAD, WELDON, CORBY, 

NORTHAMPTON NN17 1QX. TEL: CORBY (0536) 205252 

NAME | mh oe 

your brain? 
ADDRESS zh itn ie a 

—_ PECT1084 

§% Cx commodore 



EXTRAS 
One of the major criticism 

levelled at the Electron has 

always been its limited 

” 

nemory, and this has preven 

ted the machine from being 
aken seriously as anything 
her than a begin er 

1achine. Accordingly, add- 
ons are gradually ppec ing for 
he Electron giving it greater 
potential for more serious 
applications. With the nev 

Sideways ROM Card fron 

Broadway El ectronics, you can 

A FAST MOVER 
Being marketed as the’ first fully 
mobile 16 bit computer for the 
man on the move”, Gavilan is 
now available from the apily- 
named Ferrari Software com- 
pany. Battery powered, the 
computeris designed tofitintoa 
ee ase measuring 11.4 by 

4 by 2.7 inches and the two 
units together weigh 14 
pounds — one stone. Within 
this framework you get a full size 
keyboard witha 10 key numeric 
pad, a _fold-down jase): 

screen and 3.5 inch floppy disk 
drive storing 360K. 

Also standard is 96K of 
CMOS static RAM, expand- 
able to over 256K. As the 
Gavilanis battery powered, the 
static RAM will maintain its 
memory, wherever you are in 
the program, when the com- 
puteris tumed offand be able to 
continue when required. The 
RS- 232 port allows direct data 
anster at9600 baud and there 

is also a full size video screen 
output and touch sensitive pad 
for cursor and menu control. 

As with most business 

machines these days, a set 
suitable software packages is 

also included in the price of 

Manufactured nuk 

cma ses e called poe 

th a four-R 

=— 183 5 whi ee 

| & —~ ~~ 

read htree, 

ing Proof 
Manager, 

be scheduled to execute at a 

set time interval for real-time 

robotics and control applica- 

ee 83 is compatible 
drennacines so youcan type* 

SHaGLE, ¥ W hile © itl 

<a eer sec nll the oth 

4 O , =) mo >) 
b) 
Q OQ ny 2) y as U 

) 

() O He Q O. & Y <¢ O C Q oa 5 ps wn O O 
~ 

O 

gram the function Reie. using 
*KEY as in BASIC. Thes 
can be set up with Fo Faas WOIds, 

command also allows you to 
switch easily between Forth 

and BASIC. ane 

MODE enab] 

= . } 

the word 

Muda QO. 

The complete Multi-Forth 
pa — contains all the 
necessary documentation, plus 

asta andatd 16502 assemblerand 

a screen ed litor which uses the 
Electron cursor keys to allow full 

screen editing of the Forth 

a SHUT ING DPUTPOSeS. 

Multi-Forth 83 c 

carriage and = and is avail- 
able from Skywave Software at 

3 Curzon Bcd B 

Bournemouth BH] 4PW 

phone: 0202 302385) 

kages. For more information 
contact Ferrari Software at 
Ferrari House, Station Road, 
Egham, Surrey TW20 9LB 
(phone: 0784 3881 1 
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NOT A FREE GIFT 
You might be mistaken in think- 
ing that Sinclair's! atest announ- 
cement of producing over 

200,000 Spectrums a month is 
because Kelloggs are giving 
them away in comflakes pac- 
kets. Notso— Year2000", the 
Kelloag Company's first major 
back- of pack computer Sis no- 
tion will appear shortly on 
Kelloggs Com Flakes ! eaturing 

the 48K machine. Designed to 
appeal equally to would-be 
purchasers, Spectrum owners 
and those without computer 
knowledge, the promotion runs 

for a three month period and 
will be carried on some 30 

LOCK, STACK 
AND BARREL 
Good news for CBM64 owners 
in need of a little programming 

aid: Stack Computer Services 
have introduced a new low- 
price cassette-based compiler 
for the Stack 100, range. At 
£14.95, the compiler is £10 

cheaper than the next in the 
range of programming tools, all 
of which have been reduced in 
price. The cartridges available 
include BASIC extensions, fast 
tape systems and a two pass 
assembler and range in price 
from £25 upwards. 

Stack can be contacted at 
290-298 Derby Road, Bootle, 

Liverpool L208LN(phone: 05 1- 
Wao oot), 

COMPUTING TODAY OCTOBER 1984 

million packs, reaching an 

estimated eight million 

£129.95 —are offered as 

prizes in a competition, to pre- 

dict the status of a number of 

athletics world-records in the 

year 2000. Entrants can base 
their estimates on the 1936, 

1952, 1968 and current 1984 

Existing owners can obtain a 

special £5 discount on any 
three programs bought directly 
from Sinclair's software cata- 
logue, which includes a wide 
range of games, business and 

orTineD 
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education programs. Those still 
to decide about the purchase of 

home computer can obtain 

C cS O a 
oat 

¢ a0 ~ , O O SP OQ 

and Kel logg by a Enti tled 
“What You Always Wanted To 
Know About Home Computers 
But Never Dared Ask”, it is writ- 

ten in a deliberately simple 
style and avoids the perils of 
jargon. The book can be 
obtained for three pack-top 
tokens. 

But remember— a Spec- 
trum will provide almost none of 
the average adults vitamin 
requiremenis. 

NEWS 

TA ON THE 
ATTACK 
If youre looking for a high 
quality printer at a competitive 
price, you might well consider 
the new TRD7020 from 
Triumph Adler. Priced at £375 
the 7020 is available in three 
versions, with RS232, Cen- 

tronics or dual interfaces. TA 
say it is suitable for use with 
home computers in the over- 
£200 price bracket, but is really 
aimed at any system where the 
main application is word pro- 
cessing. With this in mind, there 
are over 150 interchangeable 
print wheels available giving a 
choice oftype styles that canbe 
printed 10, 12 or 15 characters 

per inch or with proportional 
spacing. The 7020 is also 
Wordstar and IBM compatible 
and suitable for graphics 
applications. TA are hoping 
that this printer, broadly com- 
patible and competitively 
priced, will loosen the 
stranglehold that the Japanese 
have on the less expensive 
daisywheel printer market. 

For further details, contact 

Tri iumph Adler at 27 Goswell 
Road, Lor ndon ECIM 7A) 
phone: 01-250 1717). 

AT LAST 
ENTERPRISE? 
Prism Micro Products Ltd has 
been appointed exclusive UK 
trade distributor for the elusive 
Enterprise home computer. 
Developed by Intelligent Soft- 
ware Ltd, the Elan/Flan/ 
Enterprise is a sophisticated 
British home micro offering, as 
standard, a wide range of 

advanced features; almost as 

advanced asits announcement 

over a year ago. 
Prism will distribute the Enter- 

Dee 

prise to a well established 
nationwide network of retailers 

and oa ile asmall num- 

ber of named Pa — in- 
cluding major multiples — will 
be supplied direct by Enter- 
prise Computers. 

Initial delivery for the Enter- 
prise will begin in September, 

backed by a full programme of 
TV and national press advertis- 
ing. Bob Denton, Chairman of 

Prism Micro Products, believes 

the Enterprise will make an 
excellent addition to the range 
of micros currently distributed 
by the company. He comments: 
“To date 20% of all home com- 
puter sales in the UK have been 
supplied by Prism. We see the 
Enterprise as an ideal product 
to help us increase our market 
share.” ht 



TESTING TIMES 

Trend Communications, the 
data communications division 
of Phicom plc, haslaunched the 
Trend V24/RS232 Cable Tes- 
ter, a battery powered solid 
state scanner designed to test 

communications cables. 
Equipped with dual gender 

connectors (isn't modern 
medicine wonderful), _ this 

pocket sized tester is capable 
of testing any configuration of 
cables. In addition to testing 
new cables, it will verify suspect 
cables, special connections 
and installed cables. It will also 
test special cables with the use 
of adaptors. 

The new testers 9 V battery 
provides a minimum of 70 hours 
of operation. The tester drives 
each cable connector pin in 
sequence with 7 V and senses 

all other pins ineachcable con- 
nector. Fifty LEDs graphically 
indicate the scanning pro- 
cedure and the connections to 
each pin in turn. This process 
allows detection of short circuits 
and jumperlinks at either end of 
the cable. Scanning may take 
place automatically atone step 

per second or manually. 

Three additional LED indi- 
cators logically monitor the 
scanning process as follows: 

LCD LEAD 
Epson has launched the world’s 
first25 line liquid crystal display 
making it the largest commer- 
cially available. With 640 by 
200 dots, up to 25 lines of 100 
characters each can be dis- 
played, giving it a _ larger 
capacity than the average 
desk- top computer. The 
128,000 fully dot addressable 
pixels have a dot size of0.35mm 
square which gives the panel a 
very high resolution — good for 
both text and graphics. 

10 

Short — two or more connec- 
tions at either connector end of 
the cable; Continuity — one 
connection at each connector, 
and Open— no connection 
between the selected pin and 
any other pin on either end. 

Using the remote unit, in- 
stalled cables and extended 

Despite its large capacity, 
the dimensions of the LCD are 
only 280 by 166 by 15mm. 
Epson plans to offerthe unit with 
colour electroluminescent 
backlighting which will enable 
use in poor light. 

Full production numbers of 
the display are expected to be 
available by the winter, with 
samples ready by autumn. For 
further details, contact Epson at 
Dorland House, 388 High Road, 

Wembley, Middx HA9Q 6UH 
(phone: 01-902 8892). 

length data cables may also be 
successfully tested. This is 
accomplished by connecting 
the remote unit to one end, 
while the cable tester scans 
connections at the other. The 
remote unit gives the same 
comprehensive testing as with 
the local mode. 

MICROTHOFT 
ANNOUNCE LISP 
Microsoft Ltd has released the 
LISP programming language 
for MS-DOS based microcom- 
puters. The package, calledthe 
muLISP-82 Artificial Intelli- 
gence Development System, 

has been designed to be cap- 
able of supporting a wide range 
of serious Al research efforts 
and is especially tailored to the 
8088/8086 microprocessor. 

The new testeris available for 
£165 (excluding VAT) and is 
accompanied by a com- 
prehensive manual. Trend 
Communications Limited is at 
Knaves Beech Estate, Loudad- 
water, High Wycombe, Bu 

HP10 9OQZ (phone: O 
24977: telex 849408). 

muLISP-82 will run on the IBM 
PC and other MS-DOS 
machines, requiring only a 

minimum of 48K of RAM and 
one floppy disk drive. 

The muLISP Artificial Intelli- 
gence Development System 
consists of a pseudo- code com- 
piler and interpreter, th 
STAR development system, and 
a resident LISP editor. Useful 
muLISP utilities and a function 
trace package for program 
debugging are also included. 
As well as two educational 
games, the package also in- 
cludes an implementation of 
the original ELIZA or Doctor pro- 
gram written byJoseph Weizen- 
baum of MIT. 

The relatively small size ot 
muLISP-82 leaves the remain- 
der of the computer's memory 
available for user data struc- 
tures. A minimum system will 
run in as little as 32K of RAM. 
muLISP-82 utilises a pseudo 
code compiler, giving a three- 
fold increase in code density 
and a 20% improvement in 
execution speed over previous 
versions. 

Microsoft are at Piper House, 
Hatch Lane, Windsor, Berks 

(phone: 07535 59951). 

OD 
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ONE IN THE EYE 
For those of you who keep all 
your CTs in pristine condition, a 
glance back to the June 84 issue 
will remind you that the cover 
story was a review of the Mic- 
roSight System from Digithurst. 
Well, the company have now 
released MicroSight Autocad 
Link Without too much brain- 
searching, youcan deduce that 
this will enable images cap- 
tured by the MicroSight Imag- 
ing System to be transferred to 
the Autocad CAD system. An 
object, which can be two or 
three-dimensional, is placed in 
front of the camera and digi- 
tised. The edges of the object 
are derived and these boun- 
daries are translated into vec- 
tors which are then in the same 
format as an Autocad ex- 

change file. 

The MicroSight Autocad 
Link, priced at £950, is being 
released in the UK and Scan- 
dinavia. For any further intor- 
mation, contact Digithurst Ltd 
on 0223 208926. 
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NEWS 

DISCS DOWN ON 
RML 
Disc drive prices for Research 
Machine's 480Z micro have 
been cut by 20 per cent. The 
drives now start at £492 — 
typical education price £399. 

The drives, originally announ- 
ced last August, have proved 

highly popular with schools, 
over 2,000 having been sold 

yy f iy Uy y y ee j yi j yy i 

7 
_ LE yy 

Ly, Ly 

COMPUTING TODAY OCTOBER 1984 

already for use in primary and 
secondary schools and turther 

its 
eCauc ALO 4UU eges 1 7) LA 7 

eo ae Lo or ee oe ee ; 
turnea the 480 Z Into 1e ar 
tremely powertul all-purpose 
micro, handling single and 

double density discs auto- 
matically. 

Full price drops from £616 to 
£492 for a single drive unit 
(328K formatted) and from 

y y i 
Wis 

FOIA to F799 for go 656K dual p3244 tO B/yy Ior AOOOKR aud 

letey . wit di i \ OOTAT Mmmeoc 
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~~ Ye ~_+ can expect to geta 10 percent 
educational discount plus a 
typical LEA quantity discount of 
a further 10 per cent). For 

primary schools which pur 
chased a 480Z under the DTI 
Micros in Primary Schools 

oO Q 40) OD OQ Cc G scheme, even gre 
es 

tions are available. 

The units contain an intel- 

gent disc controller, with its 

* orocessor to take care ol 

the different operational mod- 
es, plus power supply. The disc 
drives are supported by the 

system to give complete com- 

patibility with software written 
for RML 380Z systems, so a 
wealth of existing disc-based 

software can be run on them. 
Research Machines new 

Shared Disc — which allows a 
number of 480Z computers to 
share the same disc drive — is 

expected to sell even taster 
following the news of the price 
cut. One unit plus the necessary 
connectors is all you need to 
give a group of 480Z users a 
very useful networking capa- 
bility. The limit to the number of 
users is set only by the capacity 
of the drive. 

The new system is more 

powertul than some networks 

for other micros which often cost 

more. If the power of a real net 
work is eventually going to be 
needed, the Shared Disc offers 

an economic intermediate 

stage on the upgrade path to a 
full RML Chain Network. 

For full details of LINK 480Z, 

380Z and CHAIN network 
contact Research Machines 

Limited, Mill Street, Oxford 

OX2 OBW (phone: O865 

249866). 
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MAGNUM FROM 
DOWN UNDER 
What is it? A bottle holding two 
quarts of Fosters, an automated 

boomerang lethal at close 
range or a Hawaiian-shirted 
private investigator called 
Bruce? The answer is none of 
these, but yet another 
new portable business com- 
puter, this time from Dulmont 
Systems, Australia, launched 
recently at Australia House. 

About the size of a standard 
telephone directory and weigh- 
ing approximately 4 kg, the 

Magnum is designed to fit easily 
into a briefcase. The keyboard 
is standard QWERTY layout 

with 13 programmable function 
keys and the screen, with an 

eight by 80 character LCD, 
folds down neatly onto the 
keyboard when not in use. 

The Magnum is based on the 

SORD 
UNSHEATHED 

After two years existence under 
the name of Socius, Sord has 
announced thatthe company is 
finally registered in England 
under the name of Sord Com- 
puters Ltd. To establish the fact, 

Sord have introduced their new 
IS-1] cecal micro ata price 
of £896 (plus VAT). 
rete in the price is the 

main unit (roughly A4 size) with 
LCD and full keyboard, built-in 
32K word processor ROM car- 
tridge and tape recorder, three 

manuals, and a rather more 

unusual feature, a half day 
training course in London. 
What is more standard is the 
integrated software (the IS in 
the name); word processing, 
calculation and notebook pro- 
grams and PIPS (Pan Informa- 
tion Processing Software, 
developed by Sord) database 
software for spreadsheet, 
record handling and so on. 
Sord developed PIPS to be 
easy to learn and to enable 
inexperienced users to pick up 
speed quite quickly as well as 
develop theirown applications. 

The IS-11 measures 300 by 
49 by 215 mm and weighs 2kg 
(4.4 lb). It has 32K of memory, 
expandable to 64K, and an 
eight window facility on the 
eight line by 40 character LCD. 
You can obtain a bar code 
reader with this computer for 
warehousing ands retailing 
applications and there are full 
communications facilities for 
transmitting and receiving in- 

formation from remote loca- 

Intel 80186 processor and has 
up to 256K of CMOS RAM with 
128K ROM containing the 
operating system and applica- 
tions. As many as 100 pages of 
text can be stored in its internal 
memory which is then retainec 
even when the machine 
turned off. Applications include 
a builtin alarm calendar 
/planner/diary and address 
book as well as word process- 
ing, spreadsheet and com- 
munication packages. Again, 
the operating system used is the 
standard MS-DOS, soanycom- 
patible program can be exe- 
cuted on the Magnum. 
We hope to be able to 

publish a full review of the 
Magnum within the pages of CT 
shortly, but meanwhile, if you 

would like any further informa- 
tion, contact the Australian 
Trade Commission on 01-438 

i: = 

tions. Other optional peri- 
pherals include a portable prin- 
ter and a 3” micro-floppy disk 
drive. 

For further details, Sord can 
be contacted at Kirkman 
House, 12-14 Whitfield Street, 
London W1P 5RD (phone: 01- 
631 0787). 

SPECTRUM 
CONNECTIONS 
The latest releases from 

DK’ Tronics are two interfaces for 

the Spectum—a _ Parallel 

Centronics Interface at £39.95 
and a Dual Port Joystick Inter- 

face at £13. Both fit onto the 
back of a standard Spectrum or 
the DK' Tronics Microdrive com- 

patible keyboard. 
The Centronics interface will 

run on any parallel Centronics 

IT’S ALL GREEK 
TO ME 
Apstor Ltd( previously APS Mic- 
rosystems Ltd) producers of the 
Alpha 10 removeable cartridge 
systems, have introduced a lit- 
tle sister model, the Beta5. Des- 
pite being popular with big 

7 napa Ane ennai tematentse MECEEPAISTOLED YELLS SEOLPA EDAD LLSSL MSS LSELIILLE SELLS VE LSA 

2 eS & & 
LAs 

type printer and comes com- 
plete with full instructions and 
fully relocatable controlling 
software. All control codes are 

allowed oe to the printer 
and it interfaces with any 
software using the printer chan- 
nel, such as Taswood, DEV 

Pack and so on. 
On the joystick interface, the 

first port simulates the 6, 7 
and QO keys and the second the 

IN (31) comma and, and will 
accept any Atari sty] stick. 

As with other DK’ Teele DIO- 
ducts, both interfaces are avail- 
able from high street stores or 

for further information § call 

DK' Tronics on 0799 26350. 

businesses, many smalle 

panies find the 20 Mb o 

Alpha 10 just too much for ine ir 

needs. Be tad has only 1OMb, i 

more compact for desk top use, 
and is hoped to fit the bill for 
smaller concerns. 

Both systems give the un- 

NEWS 

4 

ZEN AND THE ART 
OF... 

micro maintenance. 

Kuma have released Zen, a 

complete Z80 assembler 
editor, debugger and dis 
assembler to enable high 
quality machine code pro- 
grams to be written on the MSX 

micros (once they eventually 
arrive in the shops, that is). It's 
hoped that the early 
Zen will help ensure 
will be a wide range of software 

available forthe MSX machines 
when they are released later 
this year. Kuma, atle ‘ibe intend 
to support them wi ith a nge of 
sottware and peripherals. 

release of 
TNHCYTtT tnore 
(Nat UIClLS 

hh an an Fank anta 

WAN limited storage cap: of a 
cartridge-based hard disc add- 
on together with the ease-of- 
sie eee preanior ility of a floppy 
disc and provide an answer for 
computer users who want a 
sae amount of storage with 
ecurity back-up. The units are 

sturdy, free from the danger of 
head crashes (thanks to Ber- 
noulli and his fluid theorem 
about air flow) and resistant to 
dust. The Alpha 10 and BetaS 
are available in compact stac- 
ked or side-by-side form 
depending on your needs. 

For further information, con- 
tact Apstor Ltd at Unit 5, Vic- 
toria Road Trading Estate, 
Portslade, Brighton, = 
Sussex BN4 1 XQ esas == 
0273 422512) ae 
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Hey Prestel. A newdimension 
for the BBC Micro. 

Add the new Prestel Adaptor to a also enables you to access Prestel infor- 

BBC Micro and you can download all mation on any T'V or monitor. And store 

programs av ailable on the Prestel service. the data so that it can be displayed or 

Which considering Prestel is fast manipulated how and when you require It. 

becoming a major dh wite source. 1S a What's more. the Prestel Adaptor 

very attractive proposition indeed. turns your BBC Micro into a te ‘rminal 

You can, for example. connect it to that can link with other dial-up computers 

the growing Micronet 800 database. This with 1200/75 baud interface. 

So you can, for 

example. have access to 

the British Telecom Gold 

electronic mail and 

telex service. 

In fact, the enor- 

mous potential of 

our Prestel Adaptor. 

~~ coupled with a 
surprisingly modest 

gives you an extensive choice of educa- price of £99 + VAL, make it a most 

tional and business programs. Other ‘closed exciting not to mention economical way 

areas for private company toget more from your 

communications are also Vlicro. 
The BBC Prestel 

Adaptor is currently 

only available via mail 

order. 

You can order 1 

on your credit card by 

ringing Ol- 200 0200 at 

any ewe (9933-79300 

during office hours. 

Alternatively. send 

off the coupon below. 

available. 
And that’s in add- 

ition to games that range 

from simple to sophisti- 

cated. Plus electronic 

shopping and banking 

facilities. and an ex- 

tremely useful personal 

‘mailbox’ service. 
But that’s only the 

beginning. The Adaptor 

Technical Specifications ‘To: BBC Microcomputers. c/o Vector Marketing. 

For use with anv BBC Micro “B with 1.2 MOS Denington Estate. Wellingborough, Northants NN8 2RL. 

BBC Prestel Adaptor at £113.85 
or later issue. Please send me 

Prestel Language ROM supplied. 
Dealer will install ROM together with MOS update 4f | Readers A/C. Acorn Computers Ltd. or charge my credit card. 

each. inc. VAT and delivery. | enclose P¢ )/cheque pavable to 

Card Numbe OD aa rae ah oe eee Be cc Lecce 
required in the BBC Miero. 

Interfaces to any BT connection attached to 1200/75 
Amen/Diners/\ isa/ Vecess (Delete 

\; ame 

1 a ms a aE Ban eae mncarre hE baud dial up system (eg. Prestel. Micronet. Telecom Gold). 

\ BT socket outlet of the latest type will be require ‘d. ane a 

S493 5 . Conne ction via a 123 serial port. = Seat pie x kee ee ee eee et 

Height 70mm. Width 210mm. Depth 350mm. | Registered No. H0 3810 VAT No. 215 400220 

Colour: BBC Computer Cream. 
‘ = , == r & 

Power in 240y. 50HZ. 15w. [he BBC Microcomputer System. 
Operating Temperature 10°-35°C. 7 ae | — 

Designed. produced and distributed by Acorn Computers Limited. 

Prestel and the Prestel symbol are trademarks of British Telecommunications PLC. 



Rebalance this sh 
The BBC Micro can now give an 

astonishing new account of ‘tself. 

Because with Acornsoft’s new 16K 

ViewSheet ROM. it develops a head for 

figures which can save you a vast amount 

if arduous brainwork. 

Imagine, for instance, that you had to 

make sev en) adjustments to a balance 

sheet. 

If you made those adjustments on 

ViewSheet, it would revise the balance 

automatically in a split second. 

Or imagine that you had to add 15% 

VAT to every figure ona price list contain- 

ing o00 items. 

ViewSheet can add the tax to each and 

every one of those items simultaneously. 

And once again, in virtually a second. 

As simple as pencil and paper. 

ViewSheet is a computer-based 

spreadsheet, the figure processing 

version of a word processor. 

With 255 columns in width and 

255 rows in depth, it’s also one of the 

largest spreadsheets on the market. 

Originating the sheet is as easy as 

originating an ordinary worksheet with 

pencil sak paper. 

Because ViewSheet comes withan 

easy-to-follow reference card. 

POLLO LEE TOIL D TLE I 

It enables even the most inexperienced 

users to feed all the data they need to use. 

and store on disc or cassette, into the BBC 

Micro. 
You can nominate headings and sub- 

headings. And you can create barcharts to 

display figures graphically. 

Ten windows for perfect vision. 

The sheer size of ViewSheet makes 

it impossible for the whole sheet to be 

visible on the monitor at once. 

That's why ViewSheet has ten windows. 

enabling you to see up to ten different 

sections ‘of the sheet at any one time. 

You can summon the windows onto 

| ; 

See ee ee ea ee a 



eet In one second. 
the screen at the press ota key. making the most of the BBC Micro’s 

You can cross-reference sections, or — pote mitial. And it you use it with the 6502 

even reposition them on the sheet.when- second processor, you "ll have no less than 

ever you need to. 30K of workspace in any mode. 

And you can print them out individ- kor only » £59.80 80). 

ually, as well as all together. vou too can have figures like this. 

The possibilities are virtually endless. The ViewSheet ROM can be fitted by 

By creating special disc files from vour BBC Micro dealer in less than three 

ViewSheet. vou can link two or more minutes. And with its straightforward 

spreadsheets together. [his means you can user puide. function 

build models much bigger than the 

BBC Micro’s conside mile memory. 

ViewSheet is also compatible with 

Acornsolt’s View word-processing 

package. This enables you to pro- 

duce reports and documents which 

combine text and figures. 

In addition, you can use 

ViewSheet in 

any screen 

mode. 

== key card and refer- 

~ encecard,itllsoon have you 
-. jugeling figures at lightning 

speed. 

Indeed, at only £59.80, it’s 

an invaluable asset for anyone involved 

in professional or personal finance, 

forecasts, formulae and 

analysis. 

ViewSheet’s operations and functionsin briet. 

The operations supported by ViewSheet are: 

addition. subtraction. multiplication. division. exponen- 

tation and bracketed operations. 

(nd the functions supported are: ABS. ACS. \SN. 

SIN. SGN. RAD. ATN, COS, DEG, EXP, INT, LN, 

LOG. PL SOR. TAN. MIN. AVERAGE, MAX. CHOOSE. 

LOOKUP. COL. IE READ. ROW and WRITE. 

) ACORNSSFT 
c/o Vector Marketing. Denington Estate. Welling borough. 

Northants N\N8 ORL. Tel: 0933 79300. 



NEXT MONTHpc 
fink, 

BUSINESS MATTERS 
In November, Computing Today will mean business! A special 
16- page supplement will list some of the newest (and not so new) 
business machines, comparing their strengths and weaknesses, 
prices and performance. This is not just a buyer's guide — each 
section will have an informed opinion about the computer in 
question. If you're interested in the small business market (or, God 
forbid, you want to see whether the computer you ve just bought 
was the right one for the job!), don’t miss the November issue of 
Computing Today. 

PORTABLE POWER 
“ aed.» . As well as the supplement on business micros, next month's issue 

—, OF a eg f will contain full-length reviews of some of the machines mentioned. 

~<a — Two of these will be on so-called portables — the Epson PX-8, 

Bi . which really is a go-anywhere computer, and the Apple IIc, which 

needs a nearby mains supply to work. Lap- portable or desktop; 
LCD or monitor battery or mains; micro-cassettes or disks? Make 
your mind up in next month's CT. 

AT LAST THE QL 
Well, it was rumoured to exist and now we've finally seen one — 
an undongled QL! Admittedly Sinclair only let us keep it for a 
week, but our reviewer has made a brave attempt to penetrate 
the machine's mysteries ready for the November issue. You've 
read the speculations elsewhere — now read the facts in 

Computing Today. 

A BIG MACREVIEW 
On the other hand, Apple couldn't spare us a Macintosh for as 
little as a week, so we went to our friendly neighbourhood 
computer shop who lent us one for a month. As the editor can 
testify, it is a terribly addictive toy to start playing with, particularly 
with the graphics package MacPaint loaded, and just about 
everyone who wanders through the office wants a go! However, it 

isn't a toy (not at that price!) and our review next month will look 
at the machine's suitability for the businessman. 

PLUS ALL THE USUAL FEATURES, 
INCLUDING LISTINGS TO TYPE IN FOR 
THE MEMOTECH AND SPECTRUM. 

Articles described here are in an advanced state of preparation 
but circumstances may dictate changes to the final contents. 

16 ‘ OT Be Se COMPUTING TODAY OCTOBER 1984 
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THE AMSTRAD 
STORMS IN 

Owen and Audrey Bishop 

Amstrad, long-standing British hi-fi manufacturer, has turned its talents to 
the computer field. Their music-centre, all-in-one approach gives a good 

machine at a great price. 

e bought our first Amstrad in 1974. This was ss integra: 

4000 audio amplifier, of course, not their latest product, 
the CPC-464 micro. We considered the In tear a-4000 

good value for money and it has served and continues to serve us 

well. So it was with some ees that we investigated 
first endeavour into the field of home computing 

The Amstrad is an attractive machine, supplied in two ida 

ne keyboard console and the video monitor. Altho ough it is 
ossible to connect an ordinary TV set to the micro by using a 

special Modulator/ ie ee unit, the machine is only sold 
complete with monitor. The Modulator/Power Supply costs an 

Eee ii f monitor are available, the GT64 satel ke el | ey Saree extra £29.95. | wo types 

\2 a= = — ww pede 2 om | Q OQ. Ww 

Green Colour Monitor, and the CTM640 Colour Monitor the 
machine we reviewed came supplied with the colour monitor. 

fatal onsidering that the micro with the RGB colour monitor costs only 
about £100 more than when supplied with the monochrome 
monitor, we believe that most users will opt for the colour version. 

The predominantly dark grey colour of the plastic cases of the 
monitor and keyboard give the computer a workmanlike 
appearance and appear to be suitably robust in design and 
construction. The monitor screen is tilted slightly back, making it 
comfortable to view without the need to mount it on a plinth. The 
monitor case has a carrying handle which folds flat into a recess 
on top when not needed, but as the system comprises only the 

COMPUTING TODAY OCTOBER 1984 if 

REVIEW: Amstrad CPC-464 
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AMSTRAD 

The keyboard is neat, well-laid out and has a splash of colour at either end to relieve the dark grey. The keys are nicely sprung, and 
touch typists wil have no problems. The cursor and numeric keypads are a useful extra. 

two units, the micro is readily transportable. There are lugs at the 
back of the case onto which the power lead can be wound when 
oving the monitor. 

The tape- recorder is built into the keyboard console, making 

this unit rather wider (570 mm) than usual. Having the recorder 
permanently wired into the system hopefully serves to eliminate 

unreliable plug connections, a common cause of bad saving and 
loading on certain other machines. The sieietane er circuitry is 
matched to that of the computer, making adjustments of volume 

y. Indeed, such controls are not e 
5 7 ] . / 1-f } 

provided but we didn't experience any difficulties in saving and 
| e 
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The Amstrad is unusual in that the power supply for the system 
the monitor case. This is why, if the micro is used with 

an ordinary TV set, you need a combined Modulator Power 
Supply unit. There is only one mains lead, which enters the rear of 
the monitor case. From the front of the case come two self coiling 
cables which run side-by-side and plug into two sockets at the 
rear of the keyb« oard console. This gives an e:3 oie neat and 
clutheetres appearance to bia micro when it is set up. The cables 
are about pe mm long unextended, but will stre sich to just over 

500 mm, wing adequate scope for adjus th ig the distance 
between ae yboard and screen. 

INPUT/OUTPUT 
The keyboard console has four other connectors. One is the 
tloppy disc 50-way edge connector. This is not only a disc 

system ie but provides access to the address, Bato and control 
busses. All the Z80 control lines are available here, as well as the 

system clock and there is also a line for light pen input You 
shot ild be able to ir suai all kinds of devices to this machine; 

the User Instructions include details twice th YO addresses are 

. Next to the ned disc’ is the parallel printer port, 

Is nousea 1n 

available 

another edge connector which has the essential Centronics 
sonnections to the data bus, together with STROBE and BUSY 
lines. The paddle port takes a 9-pin D-connector. Amsoft joysticks 
will be available for this port, to operate singly or as a pair. These 
are switched joysticks, not the fully sienna type. We found 
that our Spectravideo joystick worked on ys port, except for the 
fire button input The BASIC has a jOun n) function, which makes 

reading the joysticks very simple. Finall ‘ees is a jack socket 
into was you can plug stereo eater Of the three sound 

s, eft, one is right and one is centre’ which makes 
some sophisticated sound effects in games programs. O O nD 3 Oo” O 

KEYBOARD 

The Amstrad ge nas is in the usual QWERTY layout and the 
you would expect to find them. The 

Keys are lightly sprung, have the usual amount of travel, and their 
tops are slightly recessed. As such they are suitable for fast touch- 
typing, and, for the two-fingered operator, the tops a are > clearly 
marked in white. The keyboard is less rattlely than many — more 

like the Commodore 64 than the BBC micro or th ieee The 
alphanumeric keys are dark grey and all butt two of the control 
keys are green. The ENTER key is hard to msiss. It is blue and is 
just over 30 cm square! There is a second, smaller ENTER key at 
the bottom right of the numeric key- pad, ahich is situated to the 
right of the main keyboard area. 

To the top right, of the cara is a cluster of five editing keys. 
The central key is Copy, with four direction keys positioned so as 
to point up, down, left and right This configuration makes editing 
easy. These keys may also be used as control keys in games 
aie ae 

he ESCAPE key, at the top left, is the only red one on the 
a This key functions in an unusual way. Pressing it once 
halts a program, which can then be re-started by pressing any 
other key, but to assume a full escape action, you have to press 
the Escape key twice in succession. A welcome safety feature is 

that it is necessary to press three keys at once (Control, Shift and 
Escape) in order to completely reset the machine. As the BASIC 
has no OLD’ command, this is an important safeguard. 

The tape-recorder has its own row of six keys at the extreme 
lower right of the console. These perform the usual functions and 
are arranged in the order found on most, though not all, tape 
recorders. The Record key is red. 

UP AND RUNNING 
The monitor has a push-on, push- off switch at the front of the 
which turns on the colour tube and the low voltage supply to the 
computer and there is also a switch at the right-hand end of the 
console to switch on the computer. A red LED on the console 
indicates that the computer is on. The monitor has no pilot lamp 
ana the screen is completely dark except when the computer is 
on. This means that it is possible to leave the monitor switched on 
accidentally. Admittedly, you can check the small push- switch, 
but some more obvious indicator would have been preferred. 

A few months ago we bought an RGB monitor of a well-known 
make, which cost more than the Amstrad micro, including its 
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monitor We were therefore slightly apprehensive that the 
performance of the Amstrad monitor might be less than 
satisfactory. On switching on, our fears were immediately 
dispelled — the Amstrad colour monitor produces a crisp rock- 
steady image with excellent colour saturation. 

Like the Spectrum, VIC 20 and Commodore 64, the be ea 
screen has a border area surrounding the displayable screen 
area: the colour of border and screen may be eee te y set, 
as explained later. Unlike the Spectrum, the border does not 
exhibit flashing colours and patterns while programs are being 
loaded or saved. Instead, you hear the sound of the signal 
through the built-in loudspeaker. This has a volume control, so 

you can tum the sound off, if you wish. This is a handy feature for 
those who wish to play arcade games in a room with others 
present! 

WELCOME TAPE 
As is becoming the custom, the machine is supplied with a 
cassette to demonstrate its capabilities. In this case, it is a 
polished display, beginning with examples of graphics and 
colours and a short musical demonstration (although some of the 
lower notes sounded a little off- key even to our relatively non- 
musical ear). Then followed a few tantalising glimpses of business 
software. The first was a spread-sheet display in 80-column mode 
which showed that, provided you select a suitable pair of colours, 
you can easily read figures in this mode. The bar- chart with 3-D 
bars plotted in three shades of magenta demonstrated the 
possibilities that exist with the 27 colours that this machine has 
on its palette. The final business demo was of word- processing. 
Finally, on side one of the cassette, there followed a few samples 
of arcade games, with high-res graphics and musical (?) ettects. 

The program on this side Ss the tape ran as a continous loop, 
giving us no chance to get our “fesse on the keyboard, other than 
to press Escape twice to terminate it. The second side invited 
more interaction. There v was a keyboard familiarisation program 
short program for designina ee: chararacters and 
hangman-type spelling progr am. This ha es access to a subset ¢ 
the words available in the full W iaidies program. Like most 

O (- 
+ ( 
O @) () the tape, this was primarily a daenrene to induce you 

the software. 

PROGRAMMING 
There is no doubt there will eventually be plenty of software 
available for this machine. With over 42 kilobytes of RAM 
available for program use, it provides scope for exciting games 
programs with high resolution graphics, and for elaborate 
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REVIEW: Amstrad CPC-464 

business utilities. How will it fare as a programmer's machine? 
There are two aspects that the programmer needs to consider. 

@ How easy is it to type in programs and edit them?? 
@ How good is the BASIC? 

Typing in is made easy by the fact that the machine always 
works in lower-case mode, like an ordinary typewriter. To obtain 
capitals, you press Shift. There is a Shift Lock key for typing 

long passages in upper-case although BASIC keywords may be 
typed in lower case, as may variable names. When the program 
is listed, BASIC keywords are converted to upper case, but 
variable names and any text within double quotes are left exactly 
as typed. Variable names may have up to 40 characters and may 
be in upper or lower case, but the machine does not distinguish 

between cases when looking up variable names. BASIC keywords 
must have delimiters betore and atter them (a space or 

punctuation mark). This is confusing at first, if you are used to a 
machine which allows you to run keywords together with no 
spaces. However the corollary is that variable names may have 
keywords embedded in them, eg 'tableend’ contains TAB and 
END but i s acceptable as a variable name. 

The Delete and Clr keys are used for amending lines as 
they are typed in. Typing EDIT followed by a line number causes 
that line to be disp] layed and puts the machine into edit mode. 
Youc can then use the editing keys to move the cursor, while you 
insert or rdel ete characters. The edit mode is also called during 
run time when the computer detects an error. The computer 

displays an error message, displays the offending line and goes 
into editing mode, ready for you to correct the mistake. There are 
30 different error messages: all fully explained in the User 
Instructions. 

The Copy key can be used in conjunction with the editing 
keys, to copy program lines in whole or in part, as on the BBC 
pal o. This provides a fast way of entering a series of lines which 
have much the same format. 

Ty e ke he numeric keypad are definable as function 
[ Jrammers can set up one or more of these to print 

- ed is such as PRINT TAB(’, or LIST O— 
JN cluding carriage returns and so on, or short routines 

frequently needed whi le debugging a ne ogram, for example FOR 

J=2000 to 2100: PRINT PEEK (J);: NEX 
Three BASIC commands which aan keying in are DEFINT, 

DEFSTR and DEFREAL. These allow you to define all variable 
names beginning with a given letter to belong to one of the three 
variable types. It is then unnecessary to type the $' or'%' to 

indicate strings or integers. There is also a full renumber 
command with which you can renumber the whole or any part of 

ie program with any line interval. 

The built-in cassette deck SAVEs at either 1000 or 2000 baud. Its keys match the style of the keyboard. 
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One feature that is missing is the use of abbreviations for 
keywords and commands. The only shortened form allowed is the 
2’ for PRINT. A range of abbreviations would have been of great 
assistance to the programmer. 

From the above it is clear that the Amstrad gets almost full 
marks for ease of programming. What about the BASIC ? As far as 
speed is concemed, it is fast. We conducted the standard 
benchmark test as described in Microchoice (Winter 1983), with 
the results shown in Table |. The results published in Microchoice 
covered ZX Spectrum, Dragon 32, Commodore 64, NewBrain, 

Osbome 1, Sirius I and the BBC Micro and we have since carried 
out the same tests on the Memotech MTX-500. In all the tests BM] 
to BM7, the Amstrad is beaten only by the BBC micro. In BM8, the 
test for speed in evaluating functions (exponentiation, logarithms 
and sines) the Amstrad is comfortably the fastest of all. We 
checked the accuracy of some of the these functions by asking it 
to calculate 1.23 45, for example, then making it perform the 
reverse operation on the result. In all cases we got back to the 
starting value without loss of accuracy. 

THE BASIC 
AMSTRAD BASIC incorporates most of the features of other 
BASICs but also has some novel features of its own, one of the 
most unusual being the inclusion of two interrupt-generating 
keywords. AFTER causes the computer to jump to a prescribed 
subroutine after a given time period has elapsed. Whatever stage 
of the program has been reached at that time, the computer 
leaves it and goes to the subroutine, then returns to continue the 
main program. EVERY causes a jump to a subroutine at regular 
intervals. Programmers will enjoy themselves finding uses for 
these two commands. 

Other functions and commands of interest include: 

@ BINS(n,m) produces a string containing the value of nasa 
binary number of m bits. 
@ DEG and RAD set the computer to degree or radian modes. 
@ ERASE ‘unDIMS an aray when it is no longer needed, so 
releasing memory for other purposes. 
@ HEXS$(n) produces a string containing the value of nasa 
hexadecimal. 
@ LOWERS,UPPER$ converts strings into all lower-case or all 
upper-case respectively. 
@ MAX (a,b,cde,...), MIN (ab,¢de,...) find maximum 
and minimum values in the list of arguments. 
@ ON BREAK GOSUB causes the computer to jump to the 
subroutine when the ESCAPE key is pressed twice. 
@ PRINT USING is a flexible command for specifying the 
format in which values are to be displayed. Owners of the old 
TRS-80 Model | will remember this and how useful it can be. 
@ ROUND (n,m) rounds a numbern to m decimal places. 
@ TEST(x,y) reports the colour of a pixel at specified graphics 
location x, y. 

@ TESTR(xy,) as TEST, but relative to graphics cursor 
position. 

@ WHILE, WEND a loop beginning with WHILE, and ending 
with WEND is repeated while the condition specified in the 
WHILE statement is true. This type of conditional loop is 
preferable in many ways to its cousin, the REPEAT UNTIL loop. 
REPEAT UNTIL tests the condition at the end of the loop, 
so the loop is always executed at Jeast once. WHILE WEND tests 
the condition at the beginning of the loop; if the condition is 
untrue initially, the loop is not executed at all. 

Functions are provided, but only the single-line variety. Thus, 
function definitions are limited to fairly simple calculations and 
cannot retum string values. There is no provision for LOCAL 
values of variables. Advocates of structured programming will 
deplore the absence of procedures from the BASIC. Another 
feature that is beginning to be standard in computers in this price 
range but which is absent from the Amstrad, is the ability to 

include sections of assembler or machine code in a BASIC 
program. A built-in assembler would have been a welcome 
provision too, though perhaps we are becoming greedy and 
wanting too much for our money! 
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GRAPHICS 
The Amstrad has three modes, in all of which both graphics and 
text can be use: 

@ ModeO 20 column display, up to sixteen colours. 
@ Mode | 40 column display up to four colours (the default 
mode). 
@ Mode 2 80 column display, up to two colours. 

The full 42 kilobytes of user memory remains available whatever 
the mode. The border colour can be set to any one of the 26 
colours (see Table 2) independently of mode. There are default 

colours in each mode, including flashing blue/bright- yellow and 
pink/sky- blue in mode O. Any other combinations of two, four or 
sixteen colours can be selected from the 26 available. You can 
also select any pair of flashing colours and control the rate of 
flashing and the proportion of time for which each is displayed. As 
might be expected, one needs a clear head to manipulate these 
colourful effects. The system of key words used is simple when you 
get used to it, but we found it puzzling at first Those who are used 
to the idea of logical and actual colours, as used in the Beeb, 
should quickly feel at home with the Amstrad's colour system. 

The keyword PAPER sets the screen colour to one (or two, if 

flashing) coloured ‘inks’. The number of inks allowed varies with 
mode, as explained above. The actual colour of each ink is 
chosen from the range of 26 by using the keyword INK. The colour 
for displaying text or drawing graphics is set similarly by using 
PEN to select one of the available inks. By altering the colour of 
the inks, it is possible to change the colour of the whole display 
instantly. 

The keyword WINDOW defines up to eight text windows on 
different or overlapping parts of these window independently. 
This is a useful facility for programming games and also for 
business and data-base utilities. 

The Amstrad can draw line graphics using graphics 
coordinates and commands such as DRAW, DRAWR (draw 
relative to previous point), PLOT, PLOTR, MOVE and MOVER. It 
also has excellent provision for block graphics and user-defined 
graphics can be set up as on many other computers: although 
owners will find that the set of graphics already provided is ample 
for most applications. The usual ASCII alphanumeric characters 

ENE TE I DT LTE ELE POT LIE IE I OE ETL EPL TE IIL IE LL IE PE LLG IIE OPS ELLE LLP ENC LEELA LOE SEEL AT ILL LOPLI LES ALE ALE LED LE BLE OE LESTE LEE LE EER AWE 
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A back view of the Amstrad CPC-464 showing the range of connectors available. At the left there is the DIN socket for connection to the 

Amstrad monitor and, next to it, the power supply socket (also contained in the monitor unit). Next comes an edge connector marked 
‘floppy disk’ but also, presumably, for fitting the expansion ROMs which the system supports (up to 252). Next comes the Centronics 
interface edge connector, for use by a printer, followed by a standard nine-way D-socket for a joystick and an output socket to feed the 
sound into an external amplifier. 

and symbols are there from ASCII 32 to 126. The remaining ASCII 
codes from 127 to 255 are all defined with special characters: 

127 checkerboard 
128-143 2 by2 ‘Battenburg graphics, as on ZX computers. 
144-159 Lines, comers and junctions for drawing tables etc. 

TABLE | 
Results of benchmark test 

Benchmark Time (sec) 

Ono FP WN 

* Using the LOG function (natural logs) 
** Using the LOG1O function (logs to base 10) 

TABLE 2 
The Amstrad’s colour palette 

Ink number Colour 
Black 
Blue 
Bright Blue 
Red 
Magenta 
Mauve 
Bright Red 
Purple 
Bright magenta 
Green 
Cyan 
Sky blue 
Yellow 

White 

Ink number Colour 
Pastel blue 
Orange 
Pink 
Pastel magenta 
Bright green 
Sea green 
Bright Cyan 
Lime green 
Pastel green 
Pastel cyan 
Bright yellow 
Pastel yellow 
Bright white 

0 
] 
2 
3 
4 

5 
6 
7 

8 
9 
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160-179 Accents, fractions, useful symbols such as £,4, and ~. 
176-191 A large selection from the Greek alphabet, both upper 

and lower case. 
192-205 Slanting lines. 
206-233 Battenburg graphics with halftones. 
224-255 A miscellany of pictograms including a happy face, a 
sad face, playing card suits, a crochet and a quaver, designs for 
producing an animated walking man, a bomb, a rocket and a 
selection of arrows. 

As if these were not enough, there is another set of designs 
available to those who care to read the instruction book closely. 
Like the VIC-20 and Commodore 64, the Amstrad has a number 
of ‘control characters’. Each control operation, such as clearing 
the screen, or sounding a beep (the bell) is associated with a 
special character and with one of the ASCII codes in the range 0 
to 31. These operations may be initiated in a program either by 
using the function CHR$(n), or by actually typing the character 
itself in a PRINT statement or the prompt message of an INPUT 
statement When the computer comes to these embedded control 
characters, it does not display them as part of the message, but 
puts them into effect. For example, you can obtain a'beep by 
using the function CHR$(7) or you can include it in a PRINT 
statement by pressing the control key (CTRL) and 'G' together 
during programming. A picture of a bell appears in the message 
string. When the message is displayed, during the running of the 
program, the ‘beep’ is sounded. The Amstrad makes good use of 
this range of ASCII codes to provide various operations. These 
include control of cursor movement, clearing the screen (or 
window) up to the cursor position, clearing the screen (or window) 
from the cursor position to the bottom right comer, exchange pen 
and paper inks, and several more. 

The control characters can be used as extra graphics 
characters without causing the associated operation to occur. Use 
the statement PRINT CHR$(1)+CHR$(n), where n is the ASCII 
code of the character you require. This gives you access to 
another 32 ready- defined characters, including more faces, a 
‘lightning symbol, various lines, circles and arrows, and a 
school-teacher's ‘tick’. 

The way to use all these graphics facilities is fully explained in 
the User Instructions, with many short example programs. 

SOUND 
The sound generator has three tone channels. Sounds can be 
defined by as few as two parameters (channel number and pitch) 
or as many as seven. The additional parameters are mainly used 

for bringing previously- defined volume and pitch envelopes into 

operation. There is also provision to synchronise the action of two 
channels, to freeze the action of a given channel pending a 
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The Amstrad comes with a fairly 
meaty manual Those with an even 
greater thirst for knowledge can fork 
out another £20 each for the BASIC 
and firmware manuals. The 
firmware manual, in particular, is a 
must for the machine code 
programmer as it contains complete 
details of the system's operation. 

CPC 4AG4 wml... 
y 

a 

RELEASE command and also to flush the commands currently 
sent to a given channel. There is also the possibility of adding 
white noise to a tone. As might be expected, this gives the 
ambitious programmer plenty to think about and the range of 
sounds that can be produced is great. However, as with sound 
commands on several other computers, setting up such effects is 
a complex matter. 

We found the introduction to sound in the "Beginner's 
Foundation Course” easy to understand, for it had plenty of 
examples. Later in the Instruction Manual there is a “Sound 
Primer’. This sets out the principles and techniques of sound 
generation in precise detail, but it is very condensed and 
contains no working examples. Beginners might find it difficult to 
make the leap from the earlier section to this one. Obviously there 
is a need for a sound-composing utility (enterprising programmers 

please note’). 

USER INSTRUCTIONS 
The manual is massive, having 261 pages nearly of A4 size. 
Spiral bound, for easy use, it provides all the information that the 
beginner needs to know about the Amstrad, in short and easily 

itis Y 

i 
es 

digestible steps. There are plenty of simple and entertaining 
example programs. But the beginner who wants to learn BASIC 
programming (as opposed to how to use the Amstrad) will 
probably need more than is provided in this guide. There is also 
an extensive Glossary” of computer terms and a lot of technical 
information, mainly tabulated in the appendices. Experienced 
programmers will quickly have the machine doing just what they 
want. The book ends with a comprehensive index, making it easy 
to tind your way around the guide. 

CONCLUSIONS 
@ Well made, good appearance, no bugs detected as yet. 

@ Excellent colour graphics and good sound. 
@ Plenty of user memory. 
@ Powerful and very fast BASIC with an extensive and 
interesting set of commands and functions, though not ideal for 
those whose main aim is to leam structured BASIC programming. 
@ Extremely good value for money. 
@ Obviously destined to become popular, hence a wide 

range of software , peripherals and books will become 
available. 
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FIND YOUR WAY are connected in a 8X by 10Y electrical matrix. Easily 
converted to matrix output (instructions provided). A very 
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19” RACK KITS 
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COMPUTER POWER SUPPLIES 
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REVIEW: Dragon sprites 

rogrammers can do 
extraordinary __ things 
sometimes. It's probably 

fair to say that, whatever the 
apparent defects of a com- 
puter, a sufficiently clever soft- 
ware man can patch things up, 
even ifthe problem is ostensibly 
one of hardware. 

Take the Dragon 32, for in- 
stance. It does not feature 
sprites. It does have an ex- 
tremely wide range of graphics 
options, but no sprites. (For the 
uninitiated, sprites are mov- 
able object blocks’ which can 
be positioned on-screen and 
moved around using simple 
commands. They usually have 
priorities, so that one may move 
in front of another, and collision 
detection tells the programmer 
when two sprites are over- 
lapping.) Sprites generally re- 
quire specialised hardware in 
the computers that feature 
them. Atari use the ANTIC and 
GTIA chips, Commodore have 

the VIC chip, and most other 
people use the dedicated 
Texas Instruments video dis- 
play processor. 

Despite this, Knight Software 
have produced a small pro- 
gram called Sprite Magic torthe 
Dragon computer which puts 
most other dedicated systems 
to shame. It has an astonishing 
range of facilities, including 
some which no other system 
can offer, and totally revolu- 

tionises graphics on the 

Dragon. 

SPRITE MAGIC 
The package, when loaded 
into the Dragon, provides 177 
new sprite commands, |! sprite 
functions, six new text com- 

mands, three each of joystick/ 
keyboard commands and func- 
tions, three general commands 
and three new sound com- 
mands. All of these are used 
from BASIC using new key- 
words: nomachine code calls of 
any kind are required. Although 
the system needs to reserve 
over 4K of RAM even before 
space is used to hold your draw- 
ings, Knight point out that the 
new commands they provide 
are so powerful that complex 
graphical routines can be writ- 
ten much more economically in 
terms of BASIC text. 

Also included on the cassette 
are seven demonstration pro- 
grams which are designed to 
show all the features that Sprite 
Magic offers. Unfortunately two 
of the seven stubbomly refused 
to load, and two others refused 
to run, but the ones | did get 

~ 
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DRAGON 
PRITES 

Christopher Moss 

The graphics system on the Dragon 
32 is quite complex and people are 
continually coming out with new 
surprises. Here’s a product that gives 
an astounding sprite capability. 

working were very impressive. 
For example, an arcade-type 
shooting gallery game has 
rows of sprites moving back and 
forth across the screen, together 

with a gunsight which the 
player controls, and the anima- 
tion was very smooth indeed, 
even at the start of the game 
when the software had to move 
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SPRITE FEATURES 
Rather than just give a list of all 
the new functions and how they 
work, it's probably more instruc- 
tive to follow through the pro- 
cedure involved in designing a 
sprite and getting it onto the 
screen. The first step is to actu- 
ally design your sprite. This is 
not done in the usual way, by 
preparing a list of binary num- 
bers corresponding to the bits 

that are set on or offin the shape 
required. Instead, you actually 
draw the shape in the top left- 
hand comer ofthe screen just as 
you wantit to appearin the final 
program. Youcan either use the 
large number of drawing com- 
mands already provided on the 

such programs as the Dragon 

character 
Dragon Graphicks utilities 
published in the September’83 
and December ‘83 issues of 
ee 
Once you have the design 

you want, the drawing is copied 
into the space you have reser- 
ved for it under MEMTOP 
with the DGETn (x,y) com- 
mand. The number n is the 
drawing number, while x and y 
represent the width and height 
of the portion of screen to be 
used (Sprite Magic assumes 
that the sprite’s top left corner is 

atO,0, which is why the drawing 
has to be at top left). 

Having done this for all the 
different drawings that you will 
require, you can intialise the 
sprites with their drawing num- 
ber, initial direction of move- 
ment and _ attributes. The 
command used is SGETn(draw- 
ing no, direction + attributes). n 
canbe anumberfromOto127 in 
this case, although for DGET 
youcanonly haveO to31: ie you 
can have up to 128 sprites on 
screen but only 32 different 
shapes for them. 

Direction may be a number 
from | to 8 indicating the com- 
pass point to which the sprite 
will head when moving. Attri- 
butes is optional and includes 
the following four flags. Wipe 
causes the sprite to disappear 
when it reaches the edge of the 
screen. Bounce will make the 
sprite rebound from the edge of 
the screen. Collision detect will 
make the software examine that 
sprite to see whether a collision 
has occurred, while status indi- 
cates whether the sprite is 
currently being displayed. 

Sprites are displayed using 

part occurs: all of the sprites can 
be moved in the individual 
directions they were initialised 
with by using only a single com- 
mand. To keep the sprites mov- 
ing perpetually in the pre-de- 
termined fashion, simply keep 
executing the MOVEM com- 
mand, which moves each sprite 
a number of pixels in the re- 
quired direction, the rate of 
movement being programmed 

using SPEED (speed range is 
from 1 to 15 pixels). Alter- 
natively a single sprite only may 
be moved with the MOVEn 
command, or a block of sprites 
using MOVEnI,nz2. 
Changing the directions and 

behaviour of the sprites is also 
simple. Sprites O and 3 can be 
putunderjoystick control, withO 
and | responding to the stick 
itselfand2 and3 acting like mis- 
siles, appearing from a position 

relative to the mother sprites 
position when the joystick but- 
ton is fired. The relative start 
offset may be programmed. 

FLETCH(n), on the other 
hand, places sprite n under 
keyboard control, and should 
be executed before moving the 
sprite with one of the MOVE 
commands. It scans the arrow 
keys on the keyboard and alters 
the sprite’s direction of travel 
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The Shooting Gallery demo program. Here 17 sprites move simultaneously with no apparent jerkiness. 

REVIEW: Dragon sprites 

accordingly. FLETCH has auto- 
repeat, and detects multiple 
keypresses so that you can 

move diagonally. 
REPORT will retum the num- 

ber of sprites that are in collis- 
sion at the moment, or will test a 
single sprite. HIT will provide 
the actual numbers of the 
crashed sprites. Individual 
sprite directions may be altered 
using the DIR function, and its 
attributes with ATTR. DRWG is 
a powerful function which re- 
turns the drawing number cur 
rently in use for the specified 
sprite and allows it to be 
changed. Hence a moving 
sprite can be animated by 
swapping drawings at various 
stages. Alternatively, the ANI- 
MATE command can do this 
automatically, by specifying 
the sprite number and the range 
of drawings to be used. ANI- 
MATE then rotates the sprite 
through the drawings, one per 
movement, retuming to the first 

one at the end. 

A-MAZE-ING 
Yet another novel feature of this 
package is the maze-running 
facility. This has obviously been 
included with a view to making 

Pac-person type games very 
easy to program. Firstthe NODE 
command is used to specify 
each junction of the maze and 
all the possible exits from each 
node. Once this is done, execu- 
ting MAZEON will make all 
sprites run the maze automatic- 
ally, and pursue sprite O which, 
you will recall, may be under 
joystick or keyboard control. 
Executing FLEEON will make 
all the other sprites run away 
from sprite O, still following the 
valid maze paths. The possi- 
bilities are fairly obvious, | 
think! 

SEAL 
Text can be used in all five 
graphics modes: text and 
sprites may be mixed at will. 
SMODE rather than PMODE is 
used to enable the new fea- 
tures, which includes PAGE to 

force a pause at the end ofeach 

screenful (useful if you dont 
want your listing to scroll off the 
screen), and a HOLD com- 
mand to force text output to 
remain in the bottom half of the 
screen. A dedicated SCORE 
command automatically han- 
dles score output formatting in 
games. 

Text foreground and back- 
ground can be specified with 
COLOUR, text positioning has 
been made easier than using 
the old PRINT@ command, and 

CHRE(n) allows characters to be 
redefined. A character gener- 
ator program is included on the 
tape (except that it was one of 
the ones that wouldn't load for 
me, sol can’t comment on it). 

Keyboard handling now has 
auto-repeat, new INKEY func- 
tions and Break disable. Press- 
ing Clear will clear the graphics 
screen and home the text cur 
sor. BUTTON reports the state of 
the joystick buttons. 

SOUND 
The new sound facilities are 
accessed using the keyword 
BEEP, which has two forms. 
BEEP followed by a number 
fom O to 15 causes one 
of Knights preprogrammed 
sounds to be generated. These 
range from explosions and 
shots to pings and siren noises. 
Altematively you can follow 
BEEP with a list of six para- 
meters which specify the sound 
period (inverse of frequency, 
that is, not the length), period 
change, starting volume and 

volume rate of change, the 
number of sound cycles to be 
output, and the waveform type. 
The options here are a square 
wave or pseudo white noise, 
which Knight cleverly gener 
ate by scanning the random 
numbers that make up the 
Dragon ROM. (We mentioned 
this technique some months 
ago in Computing Today). 

CONCLUSIONS 
Note that I've only skimmed 
through the list of commands 
and functions available: the 
small instruction booklet that 
accompanies the _ software 
gives a good, detailed explan- 
ation of the facilities available 
and how to use them. The 
results, as I have already said, 

are excellent, and should ena- 
ble any programmerto produce 
smooth, fast, complex anima- 

tion on the Dragon together with 
much improved sound effects. | 
think we can put a Highly 
recommended’ label on this 

one. 
Knight Software is distributed 

by Merlin Microsystems Ltd, 93 
High Street, Eston, 
Middlesborough, Cleve 

land, TS6 YJD. 
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Choose from our M50 range of 
exciting products all designed to assist 
the hobbyist in building an inter- 
connection system most suitable for his 
particular application: 

headers; sockets; colour coded 
cable; DIP connectors; sub-miniature 
D25 way plug, socket and hood. 

With the MSO you get much more than 

justa good contact. You get a complete 
interconnection system that includes the 
cable. 

Our new catalogue containing over 
150 new products is available now 

For further information on these 
products ring (04215) 62829 or write to: 

Your Interconnection 
; system for the BICC-VERO ELECTRONICS LIMITED 

MICFOCOMPUTING WOM cainsic Pict Hempsnire 805 328 

Bargain package:- cassette convertor + 
compatible cassette recorder £37 (£38) 
£44. Commodore cassette recorder 

£43 (£44) £50. Centronics printer inter- 
faces for Vic 20 and the Commodore 64 
£45 (£41) £46. RS232 printer interface 
for Commodore 64 £45 (£41) £46. Disc 
drive £233 (£209) £234. 1520 printer/ 
plotter £165 (£149) £159. 1525 Printer 
£235 (£220) £245. 1526 Printer £350 
(£330) £360. 

ACORN COMPUTERS 
Electron £203 (£209) £229. BBC Model 
B £404 (£357) £387. 14” Colour Monitor 
£228 (£299) £319. Kenda double 
density disk interface system £139 
(£125) £135. Disc drives 5.25” 40 track:- 
single £200 (£184) £204, dual £356 
(£325) £355. 

COMPUTER ROBOTICS 
TRAINING 

FULL TIME COLLEGE COURSE 

SUITABLE FOR APPLICANTS WHO WISH TO 
ENTER COMPUTER SERVICE OR RELATED 

INDUSTRIES — HIGH PERCENTAGE OF 
PRACTICAL COURSE WORK 

ORIC AND SINCLAIR COMPUTERS 

Oric 1 computer 48K £95 (£92) £102. 
Oric Atmos computer 48K £171 (£158) 
£168. Oric colour printer £134 (£123) 
£140. New Sinclair QL Computer £495 
(£455) £475 Sinclair Spectrum 48K 
£131 (£131) £143. Spectrum 16K £101 
(£105) £117. Interface 2 £20.45 (£20) 
£24. Microdrive £51 (£50) £60. RS232 
interface £51 (£50) £60. Blank micro- 
drive cartridges £8 (£8) £9. 32K 
memory upgrade kit for 16K Spectrum 
(issue 2 and 3 only) £31 (£28) £30. 
Fuller Master unit for the spectrum 
including speech synthesizer, sound 
synthesizer, amplifier and joystick port 
£56 (£56) £62. Fuller FDS full sized 
keyboard for the spectrum with proper 
space bar £52 (£52) £62. Spectrum 
printer interfaces with cables:- 
Centronics £51 (£47) £52, RS232 £35 
(£33) £38. ZX printer has been replaced 
by the Alphacom 32 £71 (£67) £77. 5 
printer rolls £13 (£16) £21. ZX81 
computer £45 (£44) £54. ZX81 16K ram 
packs £28 (£25) £30. 

PRINTERS 
Brother HR5 £185 (£171) £190. Shinwa 
CTI CP80 £225 (£218) £248. Canmom 
PW1080A £332 (£299) £329. epson 
RX80 £277 (£251) £282. Epson 
RX80F/T £314 (£286) £316. Epson FX80 
£399 (£358) £388. Combined matrix 
printers and electric typewriters:- 
Brother EP22 £173 (£166) £186, 
Brother EP44 £258 (£235) £260. Smith 
Corona TP1 Daisy wheel printer £252 
(£225) £255. MCP40 Oric Colour 
printer/plotter £134 (£123) £140. Inter- 
faces to run the above printers from 
Vic and the Commodore 64 £45 (£41) 
£46. We can supply interfaces to run 
the above printers from Sharp com- 
puters £58 (£52) £55. 

UK101, SUPERBOARD AND 
VIDEOGENIE COMPUTERS 
We still support these gorgeous 
machines. Please write for our free 
price list. 

15 MONTHS 
B TEC Certificate in Computing Technology 

9 MONTHS 
B TEC Higher Certificate in Computing Technology 

Subjects: Foundation Electronics, Digital 
Techniques, Microelectronics, Microprocessors, 
Microcomputer Based Systems, Industrial 
Robotics, Machine Code & High Level Pro- 

gramming. 

shortened courses can be arranged for applicants 
with previous knowledge. 

COMMODORE COMPUTERS 
Commodore 64 £204 (£184) £204. Vic 
20 £104 (£97) £117. Vic 20 starter pack 
£150 (£143) £173. Convertor to allow 
most ordinary mono cassette 
recorders to be used with the Vic 20 
and the Commodore 64 £9.78 (£9) £11. 

SWANLEY ELECTRONICS 
Dept CT, 32 Goldsel Road, Swanley, Kent BR8& 8EZ, England. 

TEL: Swanley (0322) 64851 

Official orders welcome. All prices are inclusive. UK prices are 
shown first and include post and VAT. The second price in 
brackets is for export customers in Europe and includes 
insured air mail postage. The third price is for export 
customers outside Europe (include Australia etc) and 
includes insured airmail postage. 

Courses commence Sept, Jan and April (Higher 
Cert Sept only). Prospectus from: 

M6) ole) BB eng fe), | lor mere) BB ce) sarge.) 
20 Penywern Road, 

Earls Court, London SW5 9SU. 

Tel: 01-373 8721 
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Please send SAE for full details. 

EPSON 
FX80 160CPS 10” wide friction & pin feed 
FX100 160 CPS 15” wide friction & tractor feed 
RX80 F/T 100 CPS 10” wide friction & tractor feed 
RX80 F/T 100 CPS 10” wide tractor feed 
RX100 F/T 100 CPS friction & tractor feed 
8143 RS 23 Interface for FX and RX printers 
8148 RS 232 Interface with 2K buffer x on x off 
Ribbon Cartridge for RX80 FX80 & MX80 
Ribbon Cartridge for FX100 & MX100 

STAR 
Gemini 10X120 CPS 10” wide friction & tractor feed 
Gemini 15X120C PS 15” wide friction & tractor feed 
Gemini Ribbon 

SEIKOSHA 
BP 420 designed for the business world, 420CPS in 

£1095 + VAT £1259 draft mode, 110CPS in NLQ mode. 

SMITH 
CORONA 
Fastext 80: 80 col, 
80CPS. Friction 
feed standard 
£149 + VAT £171 

ENSIGN 
1650 Standard, Correspondance and Graphics 
Modes; friction and tractor feed; 165 CPS: 
bi-directional logic seeking 

TAXAN KAGA 
160CPS 10” wide 27CPS NLQ 24 x 16 matrix 
160CPS 15” wide 27CPS NLQ 24 x 16 matrix 

COLOUR PRINTERS 
Seikosha GP700A 7 colour 50CPS printer 
Canon PJ1080A 7 colour 40CPS ink jot printer 

All our printers have 1 year warranty 

DAISYWHEEL 
JUKI 6100/1 PRINT 
20 CPS Bi-Directional Logic seeking 10 12 15 CP1 
+ PS spacing 2K buffer best selling Daisywheel 
Singer sheet feeder unit 
Tractor Unit 
RS 232 Interface 
Spare Daisywheel 

<a % 

BROTHER HR-15 
13 CPS Bi-directional 10, 12,15 CP1 + PS 

Keyboard Unit 
Single Sheet Feeder Unit 

Tractor Unit 

QUENDATA 
20 CPS Unidirectional 

10 12 15 CP1 

PRINTERS 
DOT MATRIX 

All printers have centronic parallel interface unless otherwise 
Stated. All printers have hi res dot addressable graphic mode. 

£324 + VAT £373 
£499 + VAT £574 
£239 + VAT £275 
£199 + VAT £229 
£385 + VAT £443 
£39 + VAT £45 
£60 + VAT £69 
£5 + VAT £6 
£7 + VAT £8 

£200 + VAT £229 
£295 + VAT £339 

£3 + VAT £3 

£269 + VAT £309 

£259 + VAT £298 
£349 + VAT £401 

£347 + VAT £399 
£391 + VAT £449 

£299 + VAT £344 
£217 + VAT £249 
£95 + VAT £109 
£52 + VAT £59 
£14 + VAT £16 

£344 + VAT £395 
£139 + VAT £159 
£217 + VAT £249 
£95 + VAT £109 

£217 + VAT £250 

ACORN 
BBC MICROCOMPUTER SYSTEM 

WE ARE AN OFFICIAL BBC 
COMPUTER DISTRIBUTOR 

DEALER ENQUIRIES ARE WELCOMED 

Acorn Electron £199»: 
Free Cassette Recorder with every Electron 

BBC is the best microcomputer currently on the market 32K RAM 
32K ROM 8 modes of operation full colour full-size keyboard internal expansions 
such as disc interface speech synthesizer Econet interface — in short it is a per- 
sonal computer capable of expanding into a small business system. 

APPROVED ECONET SERVICE CENTRE 
WE STOCK A LARGE RANGE OF SOFTWARE FOR 

BBC MICRO INCLUDING ACORNSOFT, BBC 
SOFTWARE, LONGMANS SOFTWARE, PLEASE 

SEND LARGE STAMPED ADDRESSED ENVELOPE 
FOR FULL DETAILS. 

ff , 

ae 
\ ‘ 

* 

COMPUTER 
GROUP 

28/29 BURNT MILL HARLOW, ESSEX CM20 2HU U.K. 
Tel. HARLOW (0279) 443521 Telex: 818894 AKHTER G 

DISC 
100% BBC COMPATIBLE MITSUBISHI AND 

TEAC SLIMLINE DISK DRIVES 

These drives are supplied ready cased with all the necessary 
cables formatting program and User Guide 
There are some very useful utilities included on formating disc 
e.g. 

* DISASSEMBLER: This is 6502 machine code disassembler 
* DUP: To copy and rename a file on disc 
* FORMAT: Formating progam for 40 & 80 tracks 



PRODUCTS 
BBC Microcomputer Model B £348 + 
BBC Mod B - disk interface £409 + 
BBC Mod B - Econet interface £389 + 
BBC Mod B - disk and Econet interfaces £450 + 
BBC Compatible 100K disk drive £86 + 
BBC Compatible dual 800K disk drive £312 + 
Acorn Z80 £260 + VAT 
Acorn 6502 Second Processor £173. + VAT 
Acorn Bit stick £327 + VAT 
Acorn IEE Interface £282 + VAT 
Acorn Electron plus 1 interface £52 + VAT 
BBC Prestel Adaptor £115 + VAT 
BBC Telext receiver (Aug) £196 + VAT 
BBC cassette recorder and lead £35 + VAT 
Disk interface kit (free fitting) £84 + VAT 
Mod A to Mod B upgrade kit £70 + VAT 
Fitting charge for A to B upgrade kit £20 + VAT 
16K memory upgrade kit £30 + VAT 
Games paddles £11 + VAT 
User Guide £10 
Advanced User Guide £12.95 
Econet Guide £7.50 
Econet interface (free fitting) £60 + VAT 
Speech interface (free fitting) £47 + VAT 
BBC disk manual - formating disk £30 + VAT 
Parallel printer cable £10 + VAT 
BBC word processor (view) £52 + VAT 
BBC Fourth language cassette £15 + VAT 
BBC Lisp language cassette a ke) + VAT 

YOUR CONTACT AT AKHTER 
Tel: 0279 443521 (12 lines) 

EXT 
DEALER/BULK ENQUIRIES HAMAYUN MUGHAL 202 
TELEPHONE ORDERS CARON ANDREWS 214 
DEALER ORDERS JULIA ALLUM 209 
BUSINESS SYSTEM 
ENQUIRIES TONY GLOVER 208 
EXPORT ENQUIRIES MOHAMAD EDIB 201 
TECHNICAL SUPPORT ALAN LAFFOLEY 207 
ACCOUNTS JULIE AMBLER 
LITERATURE REQUEST JOHN MAULE 

ORDERING INFORMATION 
We accept official orders from UK Government and Education 
establishments. Carriage is £2.50 + VAT (UK only) for normal 
delivery. If express delivery is required please add £8.00 + VAT per 
parcel. We accept telephone orders on Barclay and Access card 
please ring (0279) 443521 (10 lines). all cheques made payable to 
“AKHTER INSTRUMENTS”. 

N.B. All prices are subject to change without notice 
FTalee-le-meelelule(-coRtleRComisl-Mur-t-l¢-t-d@eleli lice) 

OPENING HOURS: MON-FRI 9am-6.30pm, SAT 10am-5pm. 
We welcome callers, no parking problems. 

DRIVES 
* FREE: This utility provides a disk usage analysis 

£299 
£199 
£375 
£325 
£60 

£132 
£225 
£40 
£96 
£80 
£23 
£34 
£12 

£69 
£54 
£34 
£11 
£59 
£17 
£17 

* MDUMP: Enables you to display and modify any part of 
BBC memory 

* MERGE: Merge a number of text files into one file 
* RELOCATE: Downloads a basic program to &E00 
* SDUMP: Screen dump for EPSON In all graphic modes 
* VERIFY: Verifies every sector on a disk 
* MENU: A flexible menu program 

Single drive 100K 40 trks single sided £86 +VAT 
Dual drive 200K 40 trks single sided £164 + VAT 
Single drive 200K 40 trks double sided £138 + VAT 
Dual drive 400K 40 trks double sided £260 + VAT 
Single drive 400K 80 trks double sided £152 + VAT 
Single drive 400K 40 80 trks 
switchable DS £155 + VAT 
Dual drive 800K 80 trks double sided £303 + VAT 
Dual drive 800K 40 80 trks 
switchable DS £312 + VAT 
Dual Drive 800K 40 80 trks + PSU 
+ builtin monitor stand £373 + VAT 

£99 
£189 
£159 
£299 
£175 

£179 
£349 

£359 

£429 

All above drives are low power slimline (03 Atyp at + 12v and 
0 4 at + 5v per drive) Normally extra power supply is not 
required. The BBC Computer power supply is designed to 
drive to low power drive (IT |S NOT DESIGNED TO DRIVE IN- 
TERNAL ROM BOARD) 
40 Track SS DD disketts (10 Box) 
40 Track DS DD disketts (10 Box) 
80 Track SS DD disketts (10 Box 
80 Track DS DD disketts (10 Box) 

£18+VAT £20 
£23+VAT £26 
£28+ VAT £32 
£30+ VAT £34 

ALL ABOVE DISKETTS ARE CERTIFIED EITHER MEMOREX 
OR DETALIFE 

COMPLETE BUSINESS PACKAGE 
This system is based on 16 Bit 8088 Processor 128K RAM, 2X730K Floppy Disc 
Drives, High Res Monitor, fast (160cps) Dot Matrix Printer, Wordstar Word- 
processor, Calcstar Spreadsheet Program, complete integrated Accounts 
package consisting of Sales Ledger, Purchase Ledger, Nominal Ledger, Invoic- 
ing, Stock Control, Payroll and Pro-mail. 
Complete turnkey system at an unbelievable price. 
Delivered Only 
Delivered and Installed plus } day training 

APRICOT PC 
“Portable Executive Computer” 16 Bit Micro. 
256K RAM up to 1.44 megabytes flopy disk 
storage. 3}" Sony disks. Portable brief case 
styling. Modem with auto dialler (optional) 
hard disk optional. Vast software library (com- 
patible with Sirius 1). 
Apricot with Double Drive, Monitor and Free 
Printer £1720 + VAT £2059 

APRICOT XI 
As above but with 10MB Winchester Drive and 
Single 315K Drive plus Superwriter, Supercalc 
and FREE JUKI 6100 Printer 

£2995 + VAT £3444 

£1495 + VAT £1719 
£1595 + VAT £1834 

SANYO PROFESSIONAL COMPUTER 
SANYO 550 
16 Bit Micro 128K RAM expandable to 256K. 
Single or Double Disk drive built in full colour 
graphics (640 x 200 pixels in 8 colours) IBM 
compatible. Free software. Sanyo MBC 550 
128K RAM single drive and free software in- 
cluding Wordstar and Calcstar 

£749 + VAT £862 

SANYO 550-2 
As 550 but with Dual Drive 2 x 160K 

£849 + VAT £976 
SANYO 550-360 
As 550 but with 2 x 360K Drives 

€999 + VAT £1149 

SANYO 550-730 
As 550 but with 2 x 730K ODrives 

£1049 + VAT £1206 

WORD PROCESSING 

SANYO 555 
Sanyo MBC555 128K double drive and free 
software including Wordstar, Calcstar, In- 
forstar, Datastar etc. £999 + VAT £1149 

SANYO 555-360 
As 555 but with 2 x 360K Drives 

£1249 + VAT £1436 

SANYO 555-730 
with 2 x 730K Drives 

£1299 + VAT £1494 

SANYO SYSTEMS INCLUDE 
FREE HIGH RES GREEN 

| MONITOR 

As 555 but 

COMPLETE SYSTEMS FROM £650 + VAT 
BBC 1: BBC Micro Mode! B, View (or Word- 
wise) Wordprocessor, Quendata 20 CPS 
Daisywheel Printer, High Res Green Monitor, 
Cassette Recorder plus 10 cassettes and all 
thenecessarycables £650 + VAT = £747.50 

BBC 2: BBC Micro Model B + Disk Interface, 
View (or Wordwise) Wordprocessor, 100K 
Disk Drive, High Res Green Monitor, Quen- 
data 20 CPS Daisywheel Printer, 1 Box of 
Disks and all the necessary cables 

£799 + VAT = £803.35 

BBC 3: Same as System BBC2 but with 400K 
Drive £875 + VAT =£1006.25 

BBC 4:Same as System BBC 2 but with 400K 
Drive and JUKI 6100 Daisywheel Printer 

£975 + VAT = €£1121.25. 

BBC 5: BBC Mode! B + Disk Interface, View 
(or Wordwise) Wordprocessor, 800K Dual Disk 
Drive (Mitsubishi), High Res Green Monitor, 
JUKI 6100 Daisywheel Printer, 1 Box (10) of 80 
Track DS discs and all necessary cables£1145 

+ VAT = £1316.75. 

SAN 1: Sanyo MBC 550 Series 16 Bit 
Microcomputer, 128K Ram, Dual 160K drives 
(2 x 160K), High Res Graphics (600 x 200 pixels 
in 8 colours), JUK! 6100 Daisywheel Printer, 
High Res Green Monitor, 1 Box of 10 discs, 
Wordstar Wordprocessor, Calcstar spread- 
sheet and all the necessary cables 

£1175 + VAT = £1351.25 
SAN 2: Same as SAN 1 but with Dual 360K 
Drives (2 x 360K) £1345 + VAT = £1546.75 
SAN 3: Same as SAN 1 but with Dual 720K 
Drives £1395 + VAT = £1604.25 
SAN 4: Sanyo MBC 555 Series 16 Bit 
Microcomputer, 128K Ram, Dual 160K Drives 
(2 x 160K), High Res Graphics (600 x 200 pixels 
in 8 colours) JUKI 6100 Daisywheel Printer, 
High Res Green Monitor, 1 Box of 10 discs, 
Wordstar, Wordprocessor, Calcstar spread- 

sheet, Mailmerge, Spellistar (dictionary), 
Datastar (database), Reportstar plus all the 
necessarycables £1295 + VAT =£1489.25. 
SAN 5: Same as SAN 4 but with Dual 360K 
Drives £1475 + VAT = £1696.25 
SAN 6: Same as SAN 4 but with Dual 730K 
Drives £1525 + VAT = £1753.75 

If you require High Res Colour Monitor instead of High Res Green Monitor in Sanyo Systems 
please add £320 + VAT = £368 to the above prices. 
*128K RAM Upgrade for all above Sanyo systems (makes a total of 256K RAM) 
£150 + VAT =£172.50 including fitting. 

PHILIPS 
7001 High Res Green Screen with sond input 

£65 + VAT £75 

GM1211 
GM1211 18 MHZ High Res Monochrome 
Monitor with tilt and swivel stand available in 
green or amber etched antiglare screen 
(please specify colour £86 + VAT £99 
7001 High Res Green Screen with sound input 

£6 5+ VAT €75 

SAMWOO 
24MHZ High Res Monochrome etched an- 
tiglare green screen IBM/BBC Compatible 

£86 + VAT £99 

SANYO 
DM8112 12” Green screeen 18MHZ Hi-Res 

£86 + VAT £99 
DM2112 12” Green screen 15MHZ 

£66 + VAT £75 

MONITORS 
MICROVITEC CUB 
1431 MS 14” RGB Normal Res Colour 

£173 + VAT £199 
1451 MS 14” RGB Medium Res Colour 

£289 + VAT £332 
1441 MS 14” RGB High Res Colour 

£417 + VAT £479 

MICROVITEC FOR QL 
1451 14" Medium Res Colour. 
Specially designed 
for Sinclair QL 

£239 + VAT £275 



what you can leam by 
reading computer books. 

Here is a selection of snippets 
from those reviewed _ this 
month. 

L really is extraordinary 

@ A study on computer use 
showed that a computerised 
system for tracking the pro- 
gress of welfare beneficiaries 
in an American state was 
“relatively useless’, although 
the staff using it thought it use- 
ful. Nevertheless, welfare 

agencies using this system 

were more successful than 
others in attracting Federal 
funding because the mere use 
of a computerised system 
gave them an image of being 
administratively effective. 
@ In Japan, video discs of 
popular entertainers that allow 
the user to turn down the 
sound track so that they might 
sing along instead of the star 
are very popular in snack 
bars! 
@ The US Army produces 
video discs to help  non- 
commissioned officers deal 
with problems such as verbal 
abuse and insubordination. 
@ In the baking trade, the 
price of a product is deter- 
mined as much by the cost of 
the ingredients as it is by the 
overheads. 
@ Information on a citizen's 
religion, politics, race or 

health may not be held on 
a? 

computer files in France. 

If youre asking yourself what 
any of this has to do with com- 
puters then you're asking the 
wrong question. Computers 
have to do with everything. 
What the quotes should also 
show is that this month's books 
provide an interesting and 
stimualting read. 
New Information 

Technology edited by Alan 
Burns, has a rather off putting 
title, but once you start to read 
the book you find that it is 
about what most of you would 
call simply ‘information 
technology’. The point of the 
title, though, is that informa- 

tion technology in the form of 
strorage, processing and com- 
munication of information has 
been around for a very long 
time. The developments made 
possible by electronics, and 
more particularly, microelec- 
tronics, constitute the ‘new ' 

information technology. 
Besides describing the 

developments in this field, the 
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Garry Marshall 

technology. 

CORAPY TERS AK 

BOOK PAGE 
From the two dozen or so computing books sent to the 
CT office this month, our reviewer has selected a 
beginner's guide to the IBM PC, Computer Studies 
revisited and two looks at present day and future 

{> Figg aha, Ki Pi by 
4 OMERS DPpis Kft 

NEW INFORMATI
ON 

TECHNOLOGY 

book seeks to put them in con- 
text, historically, socially and 
politically,and it succeeds 
admirably in doing so. The 
book starts with a_ historical 
review of the methods of stor- 
ing, communicating and pro- 
cessing information that have 
been used from the earliest 
times. This is interesting in 
itself and shows quite clearly 
where the new developments 
have come from and how they 
were shaped. It also reveals 
many requirements that 
should help to shape new 
developments, particularly in 

the area of man-machine 

This month's books are: 
New Information Technology edited by Alan Bums (Ellis 
Horwood) 245 pages £8.95 
Interactive Video edited by Eric Parsloe(Sigma Technical 
Press) 290 pages £10.95 

Ediled by ALAN BURNS 

interaction. 

I find it particularly interest- 
ing to learn that while both 
storing and communicating 
information have long _his- 
tories, the processing of infor- 
mation is a fairly recent 
development. Even then it has 
arisen in response to the 
needs of governments and 
other large organisations 
rather than individuals. This 
tends to reinforce my views 
that individuals with personal 
computers use their machines 

for storing and retrieving infor 
mation and for communication 

The IBM Personal Computer by M de Pace (Granada) 
188 pages £7.95 
Revise Computer Studies by Tony Rackham (Letts) 194 
pages £4.25 

(via Micronet and so on) but 
that they have very little need 
to process it Why then do 
they need to learn BASIC? 

This view is further backed 
up by the review of the uses of 
micros in Chapter 2 which 
mentions uses by banks (for 
cash dispensers), by super 

markets (for point of sale ter- 
minals and many others by 
large institutions that require 
information processing for the 
use of an individual. The point 
is also made that of all the 
pre-electronic forms of infor- 
mation system, the only one 
that has not been superceded 
is the Post Office. Electronic 
mail is discussed in the book 
and if] were a postman I! think 
I'd be wondering just how long 
the traditional delivery service 
would be continuing 

After the historical introduc- 
tion, the book continues with 
descriptions of current 
developments and the final 
chapters look to the future. 
The chapter on fifth genera- 
tion developments is, to my 
mind, the weakest in the book 

In two parts, the first describes 
Japanese plans while the 
second is a rather discursive 
treatment of the elements 
involved in these develop- 
ments. Little or nothing is said 
that cannot be found in The 
Fifth Generation by Feigen- 
baum and McCorduck: (this 
book was reviewed in Com- 
puting Today, February 1984 
and is now published in 
paperback by Pan at £2.95). 
The two parts in this chapter 
are written by different authors 
which highlights one of the 
disappointing features of the 
book — they are in two highly 
contrasting styles: one is 
academic and rather dry and 
the other almost racy and they 
show a degree of repetition. 

In general, the book con- 
tains rather too many errors in 

spelling and other matters that 
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should have been eliminated 
py a proof reader or dealt with 
py items of the new technol- 
ogy! However, all in all, the 
pook covers the subject of 

information very well and also 
sives a stimulating discussion 
of the factors that it affects. 
Interactive Video, edited by 

Eric Parsloe is about one par- 
ticular creation of the new 
technology, the convergence 

weit Fechinical Pro<« 

—_—_ eee 

Edited by ERIC PARSLOE 
Researched by Signe Hoffos and the EPIC Team 

of computers and video 
within. Moder video equip- 

ment has an interface via 
which it can be connected to 
x computer. This means that 
video is no longer just for 
watching but for joining in. 
You will be able to watch a 
film and make decisions at 
certain points that will deter- 
mine the line that the plot will 
take next. Other facilities will 
include being able to pick 
frames or moving sequences 
from videodisc for incorpora- 
tion in your own programs 

instead of labouring at 
graphics programming for 
results that are inferior to a 
simple picture. 

The applications for interac- 
tive video described in the 
book include demonstration 
video presentations for selling 
anything from baby clothes to 

IN CTIVE 

holidays, training videos as 
animated replacements for 
manuals, interactive simula- 
tion video for training and 
education, military education 
and surrogate travel as a sub- 
stitute for the real thing and 
many others. All the stages of 
creating an interactive video 
are covered, starting with dis- 

cussions of video and com- 
puter hardware and ranging 

through the programming 

to create a video 
entation, delivery sys 

tems (the total hardware 
needed to create a presen- 
tation) to design and pro- 
duction. The cost of it all is 
not neglected either. 

This is a book of many short, 
readable chapters in which 
the enthusiasm of the book's 
creators for their technology is 
infectious and leads. the 
reader on, wanting to read 

more all the time. 
The only computers men- 

tioned as having software 
available for the creation of 
interactive videos are the 
Apple and the IBM PC which 
brings us to the subject of the 
next book, The IBM Per- 

sonal Computer by M de 
Pace. This is an account of the 
IBM PC and its capabilities 

vont —~ 4) n 

REVIEW : Computing books 

written for those who know 

nothing about the computer 
and, indeed, nothing much 

about computing. If there is a 
need for such a book, then this 

one fills the gap rather well. 
The three sections comprise 
an introduction, an account of 

the software available and a 

discussion of the hardware. 

The introduction explains 
exactly what the IBM manual 
tells the user, outlining some- 

THE IB 
PERSONA 

thing of the various hardware 
configurations for the PC and 
discusses BASIC and DOS. 
The middle section is much 

the best of the three, describ- 

ing word processing, 

databases, spreadsheets, pro- 
gramming languages other 
than BASIC and_ graphics 
software, giving examples of 
the use of a specific package 
for each. However, after read- 
ing New Information Technol- 
ogy, the descriptions of the 
sottware seems very narrow. 
Word processing is a means of 
creating a typed document. . 
.’’ No mention is made of the 
separation of keying and 
printing. No clue that paper- 
less operation and com- 
munication is a possibility. But 
as a description for beginners, 
it will just about do. The final 

A complete revisi 

TE SSAA SRSA REE KPI ET CS ORES: ERED Pi SORTS POLAT EP ARE EE SE AT FAT IE TE ERA LS AE TS EE a ST 

section on hardware covers 
discs, printers and expanding 
the PC. 

The balance of the book's 
contents is strange with, for 

example, the use of dBase II 
getting 13 pages while BASIC 
is disposed of in eight. The 
illustration of spreadsheet 
usage is good though, and | 

should think that if you were 
thinking of buying an IBM PC 
‘cold’, then this book would be 

Study aids 

Revise 

0 
for O level and CSE 
Tony Rackham BS¢ 

of great value. 
Finally, in this month's 

review comes Revise Com- 
puter Studies by Tony Rack- 
ham. This is a revision course 
for O Level Computer Studies 
and it relates to one of my 
hobby horses, namely that 
normal academic text books 
often do things much better 
than the more popular books. 
This book is no exception and 
provides a thorough ground- 
ing with no gaps in its treat- 

ment of computing matters. 

Self-test questions are pro 
vided so that progress and 
understanding can be chec- 
ked. It may be a bit staid and 
old fashioned, but then its 

contents are governed by the 

© Level syllabus. It is, 
more importantly, all good, 
solid stuff. 

FOOTNOTES 
Concise notes from a variety of authors on some of the 
many and varied computing books that come flooding 
into the CT office every month. (It was this or move to a 
bigger office — ED) 
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With two identically priced 
books covering such similar 
ground, comparison is virtually 
inevitable. However, by 
design or (more likely) happy 
chance, there is little duplica- 
tion of material in the following 

two Memotech books and the 
would-be-purchaser is not 
therefore compelled to choose 
either one or the other. Both ‘™ 

books are clearly printed with 
dot-matrix printouts produced 
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directly from the computer, 
and both books are bound 
and glued so they won't fall 
apart when you bend them 
and hold them down flat on 
the table with paperweights 
while your hands thump the 
Memotech keyboard. 

THE MEMOTECH 
GAMES BOOK 
Owen and Audrey Bishop 
Granada Technical 
Books Ltd 
Paperback 172 pages 
£5.95 June 1984 
This is a book of BASIC list- 
ings written to run on the 
Memotech MTX500/512 and, 
for a price which is con- 
siderably less than that of the 
single MTX cassette, you 
receive no fewer than 2] 
assorted games. 

Now, before any Memotech 
owner switches off thinking this 
is a games-only” book, hold 
on! Games, as listed in a book 
are not necessarily the same 
as games as loaded from a 
cassette. You can't break into 
cassette games to see how 
they make use of the com- 
puters facilities, but with the 
listings, you can see how the 
structure of the game is built, 

how the commands and func- 
tions so briefly described in 
the MTX manual, are used in 
practice and how you can 
tailor the game to suit your 
particular enthusiasms. 

The 21 games use 
Memotech BASIC very well. 
Old favourites such as Nim are 
included, together with 
original games inspired by the 
new computer none of the 

programs are insubstantial or 
mere padding. Nim, for exam- 
ple, can be programmed 
using a very few lines of code 
and is then more boring than 
using the traditional 
matchsticks. In this book, the 
authors have programmed the 
MTX sprites to play Nim with 
coloured glass thimbles on a 
delicately embroidered cloth, 
and the result is entertaining. 

Whether or not you like a 
particular game will obviously 
depend on your personal pre- 
judices, but the selection is 
varied and includes games of 
logic, chance, reaction, and 
skill There are games for one 
player against the computer 
such as Computer Clues, 
which is a version of the 
coloured- pegs-in- a- board 
type game; for two players 
there is the maze chase, Cops 

and Robbers and for groups 
of contestants, Show Jumping 
at the onscreen Memstead 
course. Very young computer 
users can build Sand Castle 
and notso-young users can 
pit their wits against Snipers’. 
Ten-to-one any arcade fan 
will type in ‘Minefield’ or 
Bombing Run’ before most of 
the other programs but that's 
just a comment on the times 
we live in. Incidentally, there 
are 17 non-violent games in 
this collection. 

The user will discover much 
about MTX Sprites, Sound, Vir- 
tual Screens and _ the 
language NODDY after using 
just a few of the programs in 
the book, and he or she will be 
entertained in the process. | 
can recommend this book to 
any MTX owner who programs 
in BASIC and who enjoys 
playing computer games. 

THE MEMOTECH 
MTX PROGRAM 
BOOK 
Peter Goode 
Phoenix Publishing 
Associates 
Paperback 125 pages 
£5.95 June 1984 
There are 23 assorted pro- 
grams in this MTX program 
book and a quick look at the 
table of contents reveals that 
17 are games, two are utilities 

and four are unclassified. 
Again, congratulations are in 

order. There are no 10-line 
programs called ~V.AT. 
Calculator’ or Metric Conver 
sions’ so you can be sure that 
all the programs really do 
make use of the MTX. Admit- 
tedly, I was a little suspicious 
of the program called Dice’, 
but it tums out to be a perfec- 
tly reasonable gambling 
game adapted to the MTX 
and neatly coded. Sprites and 
sound make their appearance 
in most of the programs where 
they are appropriate, but, 

because this is not just a 
‘games book, there are pro- 
grams which deal just with 
text. 

What, then, are the non- 

games like? The two utilities, 

Screen Dump and _ Sprite 
Designer, are very useful 
Sprite Designer enables you to 
plan an 8 by 8 or 16 by 16 
pixel sprite and automatically 
produces the decimal num- 
bers for you to type into a 
GENPAT statement Screen 
Dump is one of two programs 

in the book written in MTX 

assembly language and it 
sends the graphics screen to 
an Epson-type dotmatrix 
printer. If you don't know how 
to do this using a much slower 
program incorporating the 
GR$ x,y,b function then | 
would suggest that this pro- 
gram, together with the Sprite 
Designer, is worth most of the 
book's cover price. 

In ‘Simper, the computer 
takes the role of a _ psy- 
chologist giving seemingly 
creditable comments to infor- 
mation you feed in. Great fun, 
especially when you alter the 
program to fit in with the 
idiosyncrasies of your family 
background . . . Biorhythm 
Graphing and Prediction! 
speaks for itself, while Sound 
to Light uses machine code to 
put a kaleidoscope of colour 
onto the TV screen in res 
ponse to music fed into the 
EAR connection at the back of 
the MTX., 

Peter Goode hasn't com- 
mented on the programs in 
quite as much detail as the 
Bishops have, which is why his 
book has fewer pages, - but 
there are REM statements in 
the listings and the code is as 
easy to follow. 

David Norman 

CHOOSING A 
WORD 
PROCESSOR 
Francis Samish 
Granada Technical 
Books Ltd 
Paperback 182 pages 
£6.95 April 1984 
This is the book designed to 
take the mystery out of that 
great status symbol of the 
1980s — the Word Processor. 
Everybody, it seems, is sup- 
posed to know what a word 
processor is and what it does. 
but how many business 
bosses, or for that matter self- 
employed smallscale_ entre- 
preneurs, know if the WP (as it 
is affectionately known) is 
good for them? One thing is 
for certain, it is too late to ask 

questions and to expect impar- 
tial advise when the office 
equipment rep comes to call. 
This is where Francis Samish's 
book comes into its own, with 
180 pages of explanation, 
advice and discussion on 
word processing in general. 
Common sense abounds in 

this book. A word processing 
machine should be judged a 
good buy if it is 75-85% of 

what you really want : detail 
like how quickly a printer can 
reproduce an A4 page of 
type is considered rather more 
to the point than whether the 
processor is 16-bit or 18-bit ; 
buying a WP is similar to buy- 
ing a car — the Ford Sierra 
will take you from A to B and 
so will the Porsche, but some 

buyers will always consider 
the luxuries of the more 
expensive machine worth 
having. 

In the first chapter, “What 
can a Word Processor do for 
you’ the specific types of text 
processing are described in 
clear English and some perti- 
nent questions are asked. Is 
the would-be purchaser buy- 
ing a piece of cost-effective 
office equipment or is the unit. 
regarded as some sort of 
universal panacea because 
somewhere or other a micro is 
involved? Samish makes the 
point that buying a secretary a 
WP may not necessarily make 
the office more efficient 
because it could be other 
non-secretarial duties that 
were causing the problem 
anyway. 

The question of word pro- 
cessing software for micros 
versus a dedicated word pro- 
cessing system is a theme 
which runs implicitly through 
the whole book All the book 
can do is present the facts so 

that you can decide, but to 
this end there are clear 
explanations of types of disk 
storage systems, types of prin- 
ter and types of display. 

I found the book very easy 
to read. At the end of each 
chapter there is a_ useful 
resume of the main points 
covered, and there is a small 
but adequate index. There 
are two appendices, one to 
give information and prices on 
specific dedicated systems, 

and the other to give similar 
information for micros with 
word processing software. But, 
as the author says, the systems 
listed in the appendices des- 
cribe perhaps a third of the 
total number of suppliers and 
should only be taken as 
guidelines. However, if you're 
thinking of buying a WP or 
changing your existing one, 

then you should certainly buy 
this book before you part with 
between £300 and £85,000 of 
your (or the company’s) 
money. 

Dick Leslie 
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Side TRS 80- GENIE SOFTWARE 
from the professionals 

inid~oOcen 
Info-Scan is an information reference and retrieval utility. It combines the 
features of a data base manager, a word processor and display utility. 
Each information record is composed, using the word processing feature, in any 
format that is meaningful to the user. 
It is no longer necessary to sculpt your data to the requirements of the data base. 
The information can be stored in a record in almost any format required. Indeed, 

forms themselves can be used. A utility in Info-Scan allows the operator to 
compose a form and file it on disk, recalling it for completion as and when 
required. 

Each record is allocated a key phrase or word, so that it can be re-called at will. 
About 1,800 characters may be entered per record, and 350 records may be held 
to a file. Any number of files may be maintained. Info-Scan is written in machine 
language for high speed operation. 
As with all data bases, the contents of the records may be changed at any time. 
They may also be deleted and have information added to them. The record 
contents may be printed out to any standard line printer. 
In addition to the above, Info-Scan features a full screen editor, extremely 
comprehensive error trapping and recovery, plus a demonstration file to get 
you going. 

Info-Scan removes the shackles from the data base user. No longer does he have 
to abide by the format rules of the data base. Information is entered, retained 
and displayed in a form chosen by the user and one which is uniquely 
meaningful to him. 
Info-Scan is compatible with TRS-80 Model |, Ill and Model 4 in mode III, plus 
compatible Genie machines. Info-Scan will operate with any TRSDOS compatible 
disk operating system including LDOS, Dosplus and Multidos. 

INFO-SCAN (disk) 30-00 — = E4485 

New low price... ... £29.90 + VAT = £34.39 
VAT inclusive, 75pP&P 

TEL: [0424] 220391 / 223636 MOL! MERX: [TD TELEX 86736 SOTEXG 

A J HARDING (MOLIMERX) 

1 BUCKHURST ROAD, TOWN HALL SQUARE, BEXHILL-ON-SEA, EAST SUSSEX. 

TRS-80 & VIDEO GENIE SOFTWARE CATALOGUE £2.00 plus £1.00 postage (postage refundable on order). 
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ON THE ADVANCE 
Martin Edwardes 

An IBM compatible with the reputation and might of Ferranti and W. H. 
mith behind it, the Advance 86B looks all set to make an onslaught onto 

the business market. But can it act up to its grand entrance? 
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renowned for producing successful business machines. 
Now, as another assault on the international market, 

comes the Advance 86B, manufactured by Ferranti and with the 
weight of W H Smith behind it. A British micro through and 
through, it also claims full IBM compatibility. But will it be a 
success? 

LOOKS 
The Advance 86B consists of three units, two of which are fixed 
together to form the main unit The third component is the 
keyboard which slides away into a slot when not in use. When 
being used, it is connected to the main unit by a spiral cable and 
a DIN plug. Unfortunately, it needs to be disconnected when the 
keyboard is put away, a rather annoying design detail The 
keyboard also has two little legs which can be lowered to angle 
the keyboard for easier typing. 

There are 84 keys on the keyboard, including ten function 
keys and a numeric key pad. The function keys are rather 
unusually placed at the left hand side of the keyboard but this 
isn't too difficult to get used to. The keys themselves are rather 
tinny to use and the feeling is of a keyboard in a cheaper price 
range than this computer would warrant. 

On top of the keyboard slot and main computer is a double 
disk drive. Standard 5%" double density drives are used and this 
gives over 700K of external storage. The entire unit is large for a 
personal computer, being about 50 cm wide by 40 cm deep by 
15 cm high, excluding the space taken up by the keyboard. To 
be fair, the Advance looks not nearly as aesthetic as the slimline 
Sirius or the chunky IBM PC, but it certainly isn't an ugly sister. 

EXTERNAL CONNECTIONS 
The Advance has a whole series of connectors to the outside 
world. For video output there is a standard TV socket, a composite 
video interface and an RGB monitor socket There is also a 
standard centronics printer interface, a joystick and a light pen 
port, and a DIN connector to a standard household cassette unit. 
For good measure, there are also four IBM PC compatible 
expansion slots and two other slots (the IBM slots are eight bit, the 
other slots are 16 bit). Finally, there is an RS232 port and a novel 
power out hole which means that a monitor can be driven from 
the main unit, and the entire system requires only one plug. 

MACHINE FACILITIES 
When you switch on the Advance, its first action is to check the 
memory to ensure that it all works. It will then load MS-DOS from 
disk if one is present in drive A. BASICA can then be loaded from 
disc, giving you about 60,000 bytes free. The full RAM is not 
available from BASICA, but the video display does not swallow 

up any more memory. The display consists of 24 lines, and an 
extra line which acts as a separate window at the bottom of the 
screen. There is some judder on the screen when it scrolls, but the 
display is steady enough. Owing to the difference between US 
and UK television standards, the text appears a little squashed 
vertically but it can be adjusted with a switch inside the main unit. 

The Advance has several modes of display to the screen. The 
power-up mode is 40 characters per line, but there is also an 80 
characters per line mode. This, however, is unreadable on an 
ordinary television screen (as, indeed, are all 80 character 
displays) and it is fuzzy on a monitor. This is very annoying as the 
usual business requirement is for an 80 character screen. There 
may be a monitor that produces a completely acceptable 
display, but I haven't found it yet There are also two graphics 
modes on the Advance offering 320 by 200 pixels and 640 by 
200 pixels (the latter in black and white only). The structure of this 
machine makes it very easy to put text and graphics on the 
screen at the same time. One advantage of the Advance is that 
store has been reserved for screen display. This shows that no 
memory is lost when higher screen modes are chosen, but there is 
also the facility for storing several screens when a lower screen 

mode is chosen. 
The sound facilities of the Advance are very weak. Only one 

B ritain, despite the recent acclaim of the Apricot, is not yet 
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voice is available and this voice is very limited, certainly there is 
nothing like the control available on the Atari or the Commodore 
64. The sound is produced through a speaker in the main unit of 
the computer. Some would say that a business computer does not 
need a powerful sound facility, but the Advance is not just being 
marketed as a business machine and my home computer 
nowadays must compete in all functions with others on the 
market. 

THE BASIC 
There are two BASICs on the Advance, one resident in ROM 
and the other loaded off disk. As the ROM BASIC is a subset of 
the disk BASIC, I will concentrate on the latter. The disk BASIC is 
an adequate application of the language, with the usual package 
of extra commands to handle the screen and sound facilities. 
There are some oddities in how this BASIC works; one is that 
spaces are needed before and after keywords, another is that 
numbers are not always printed out in the form in which they are 
entered — they are converted to their binary equivalent when 
entered and converted back from this when printed out Advance 
BASIC supports integer numbers of value —32K to +32K, single 
precision numbers accurate to eight digits and double precision 
numbers accurate to 16 digits. Strings are limited to 255 
characters in length but string arrays can be set up with multiple 

FACTSHEET Advance 86 Model B — £1499 
Intel 8086 Clock 4 MHZ 

ane : 256K 
ge BASICA | Bundled Products MS-DOS me 

Perfect Writer Perfect Spe] ; ler . . Perfect Calc, Perfect Fi - Dimensions 50 cm x40 cm x 15 ria 
Text 80 or 40 co] | 
RS232 interface ie ea Joystick/lightpen port 
Cassette port 
4 x8 bit expansion slots VH eh 

os Wi boe and composite video output 
xtras IBM 5 Os compatibility 

twin double density disc drives 

dimensions. There are commands available to draw to the screen 
in graphics modes, and pictures are easily produced without 
recourse to POKEing or machine code. Pictures can either be 
saved to cassette or disc with reasonable ease. The sound 
commands offer a simple tonal SOUND command and a more 
complex PLAY command to play musical tunes. 

Overall, the BASIC provided is adequate and uses the 
machine sufficiently well, but is by no means outstanding. 

ALL INCLUSIVE 
Included with the Advance Model B are four software packages 
that make it a plug-in-and-go small business system. First, there is 
MS-DOS which provides the usual facilities for disk control. Since 
MS-DOS is recognised as a good thing’ it is a sensible choice for 
this machine, especially in the light of the compatibility of the 
Advance with the IBM PC. 

Not only do you get MS-DOS with the Advance, but also 
Perfect Writer, Perfect Speller, Perfect Calc and Perfect Filer. 

Perfect is definitely a misnomer as far as the software is 
concemed; adequate would really be more appropriate. But to 
be fair, Perfect Writer offers you a sufficiently good word processor 
to keep you in business until you find your ideal; Perfect Speller is 
another in the range of computerised (or computerized?) 
dictionaries. Perfect Code is a version of the spread sheet that no 
self respecting business man can afford to be without these days 
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REVIEW: Advance 86B 

re 

BBC-style analogue type. 

‘acs deile 

A view of the Advance’s rear panel shows the ports available. The pr hile the joystick/lightpen port is a 

OD SORE PSL LRM ELGLEDIME EBLE AERA LDL AD 

The keyboard slides inside the main casing when not in use. 

and Perfect Filer is a miniature database which, if you can fit all 
your information onto it, you don't really need. Nevertheless, a 
standard set of software which is worth every penny you will pay 
for it 

Of course, with IBM compatibility, there is access to a whole 
range of existing software which immediately and drastically 
increases the value of this machine. I have tested IBM PC 
software on the Advance and it a// loaded, so it looks like the 

machines are really compatible. 

DOCUMENTATION 
The Advance documentation covers all the bundled software, the 

DOS and the hardware, and the BASIC. 
The software documentation is copious and easy to use — | 

have no complaints about it The DOS documentation, however, 

left a little to be desired. Sometimes the information given was 
incomplete, and sometimes difficult to interpret, although it was 
possible for me to muddle through the more obscure parts. 
Whether someone of less experience could do likewise is not 

certain. 

There is only one kind word I! can think of for the BASIC 
documentation and that is inadequate’. About’70 pages were 
dedicated to describing Advance BASIC — it needed at least 
three times that number. Information is rather haphazardly spread 
through the manual and the index is far from comprehensive. | 
hope this is an area that Ferranti will look at to improve. 

CONCLUSIONS 
I do think that this machine could be improved upon, but as a 
cheap IBM PC lookalike it does the job well. And it is very cheap 
— at under £1500 including VAT it is a positive bargain Even 
when comparing the prices to home micros it comes out at not 

much more than a BBC Model B plus dual double density disc 
drives — and that doesn't include the bundled software. 

If the Advance can break into the business machine market 
then it should have a rosy future: with the backing of W H Smith it 
should have a powerful initial boost However, the scepticism of 

the British businessman is notorious (1 don't care if it is IBM 

compatible, | want a real IBM") and it may yet falter on 
the launch pad. I hope not, for this machine deserves 
SUCCESS. 
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HAVE YOU EVER 
THOUGHT YOU 
COULD DO BETTER 
THAN THIS? 
Then why haven't you? Why not put our money where your 
mouth is? Computing Today is always on the lookout for new 
and interesting programs and articles for publication in the 
magazine. All submissions will be acknoweldged and the 
copyright in such works, which will pass to Argus Specialist 
Publications Ltd, will be paid for. 

If you're interested in making your hobby pay its way and 
you ve written a program that you think suits the magazine's 
content, why not send it to us today with the form below (or 
a photocopy of it). The address is Computing Today, No. 1 
Golden Square, London W1R 3AB: and please mark your 
envelope clearly 'PROGRAM SUBMISSION ' so that it 
doesn't get confused with all the other mail we receive. 
We will need a copy of your program on cassette (or 

disc, for some systems, if you prefer) together with clear 
documentation on what it does and how it does it including 
a list of the major variables, and if possible some indication 
of how a conversion to other micros might be attempted. 
We would appreciate a listing of the program and any 
screen dumps that you feel might be useful, but not on ZX 
Printer paper (it doesn't reproduce very well in the 
magazine). Remember that CT is a general computing 
magazine and accepts articles for any popular computer 
including Commodore, Acom, Atari, Sharp, Amstrad, 
Sinclair, Oric, Tandy and Genie models. 

If you would prefer to make a tentative approach to see if 
we are interested in your program before you put a lot of 
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effort into it (or to check whether we have discs for your 
particular machine), then that's fine too, provided it is 
understood that a full write-up will be required before we 
can publish. 

Subject matter can be as broad as you like, bearing in 
mind that the more readers it will interest, the more likely 
we are to accept it A brilliant business program that 
requires the simultaneous use of four disk drives probably 
wont be accepted! Also we tend to steer clear of simple 
arcade games unless, like our Frogger, they demonstrate 
how to use a particular machine's capabilities to the full. 

SE TE rer ee ee ee me SE ON ENE L Nee ee, 
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graphics on the Atari 400 and 800. This article outlines a 
detailed but easy-to-follow procedure on the subject, pared 

down to just the essential information. 

DESIGN YOUR PLAYFIELD 
This involves you sketching out a screen layout of your game. When 
you have done this, annotate the sketch with the following 
information: 

T here have been many articles written about player missile 

the position and colour of all static objects. 
the resolution required to draw these objects (ie will 
simple block drawings suffice, or must you have fine detail.) 
the number of sprites, their colours and relative sizes. 
the range of movements of all sprites. 
the relative priorities of all objects (ie which objects will 
move in front of others and which will move behind). 

@ whether you will require any collision detection. 

DESIGN YOUR SPRITES 
Sketch out on paper your designs for each of the sprites you will 
require. You should try to make these as simple as possible since the 
Atari cannot use very complex objects. 

Having done this take each sketch in tum and proceed as 
follows: 

@ overthe sketch draw a grid pattem of equal sized squares. Each 
player can be a maximum of eight squares wide, and 
each missile two squares wide. The height of each sprite can 
be up to 256 squares. 

shade in all the squares covered by the sketch. 
when you are satisfied with the result, write a 1’ in each 
shaded square and a 0’ in each blank square. 
the result will be a series of binary numbers eight bits wide. 
Starting from the top of your player, convert each of these into its 
decimal equivalent 

@ the list of numbers will be used by the computer to draw your 
sprite. lwouldsuggestthat youaddaleading and trailing zero to 
the data for each sprite; this ensures that it does not leave a trail 
when moved. 

DIMENSION ALL STRINGS 
Atari BASIC demands that all strings and array variables be dimen- 
sioned before use. For my method it is essential that the following 
strings be dimensioned, in this order, before any other variables are 
used: 

A$(a), M$(b), PO$(c), P1$(d), P2$(e), P3$/f 

The lengths are as follows: 

a, the length of A$, equal to the total RAM required to store the data 
for the players and missiles in use. You can find out the value of ‘a’ 
from Table 1. 

b, c, d, e, f the length of the respective sprites including any leading 
or trailing zeros added for trail clearing. If the value of any of these is 
zero then you need not dimension the variable. 

TABLE 1 
Table from which to find the value of a. 

l line 2 line 

resolution resolution 

Missiles only 256 128 
Single player 200 128 
Missiles/ Player 0 912 256 
Missiles/Players 0,1 768 384 

1024 912 
1280 640 

Missiles/Players 0,1,2 
Missiles/ Players 0,1,2,3 

COMPUTING TODAY OCTOBER 1984 

SOFTWARE: Atari animation 

DRAW YOUR PLAYFIELD 
@ Select the graphics mode To decide which mode you will 

use, choose the most suitable mode from Fig. 1. 

POSSIBLE MODES 

SIMPLE TEXT 

COLOURED TEXT 

GRAPHICS 

UP TO 2 COLOURS 

UP TO 4COLOURS 

UP TO 8 COLOURS 

UP TO 16 COLOURS 

ONE COLOUR/16 BRILLIANCES 

VERY HIGH RESOLUTION 

MEDIUM HIGH RESOLUTION 

MEDIUM RESOLUTION 

LOW RESOLUTION 

Fig. 1. If you require text below the graphics area, add 16 to 
the graphics mode chosen. 

@ Select the playfield colours Set up the playfield colour 
registers using the five SETCOLOR commands. The general 
form of the command is: 

SETCOLOR (register numben),(colour number),(luminance) 

TABLE 2 
Colours available when setting up SETCOLOR commands. 

light blue 
turquoise 

green-blue 
green 
deeper green 

grey 
gold 
orange 
red-orange 

pink- blue 
purple- blue 
blue 
blue 

yellow-green 
gold On .& GC KO — © OO 

The available colours are as seen in Table2. Having set up the regis- 
ters you may call them using the COLOR command. The registers 
corresponding to each COLOR are 

COLORO - SETCOLOR 4 (byte 712) 
COLOR 1 - SETCOLORO (byte 708) 

ANTICS 
PART 1 
G. Lawrence 

A step-by-step approach to player 
missile graphics on the Atari which 
will enable all but the most raw 
beginners to program their own 
sprites. 
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COLOR 2 - SETCOLOR | (byte 709) 
COLOR3 - SETCOLOR 2 (byte 710) 

except for mode 8 upwards, which are as follows: 

Mode8 - COLORO - SETCOLOR 2 
COLOR 1 - SETCOLOR 1 

Mode9 - SETCOLOR4 controls the colour. COLOR number con- 

trols the luminance. 

Model0O - the COLORnumbercorresponds to the register number 
(byte 704 to 712). 

Modell - SETCOLOR4 controls the luminance. COLOR number 
controls the colour (same numbers as used for the SETCOLOR 
command). 

@ Draw playfield image Using the graphics mode and colours 
selected previously draw your chosen playfield. 

SET THE DIRECT MEMORY ACCESS 
CONTROL 
@ Choose playfield width None - 
Normal - A=42, Wide - A=43. 

A=40, Narrow - A=41, 

@ Choose resolution The resolution determines the maximum 
number of bytes needed to define each sprite. You may use either 
256 single line bytes or 128 two line bytes. 

A=A 
A=A+16 

Two line resolution - 

One line resolution - 

@ Do you require missiles? 
Yes - A=A+4 
No - A=A 

@ Now POKE the DMA control byte (559) with the value of 
A, 

SELECT AN AREA OF RAM FOR THE 
PMG DATA 
@ Decide where you wish to store the data. Normally the best 
place is just below the display list. The page number of this area is 
found by using PEEK(742), which gives the page number of the dis- 
play list 
@ Determine the amount ofspace required for your data, if you are 
using one line resolution this will be 2K (ie eight pages), if two line 
resolution it will be 1K (ie four pages). Call the number of pages 
N 
@ Having decided on these two, calculate the value: 

V = PEEK(742) — N 

@ Thestartofthe PMGRAM area mustlie onal K boundary fortwo 
line resolution ora2K boundary forone line resolution. Calculate this 
as follows: 

Start = 8* INT(V/8) 
Start = 4* INT(V/4) 

2 line resolution - 

1 line resolution - 

@ Tell the Atari where the PMG RAM is - POKE 54279,START 

CLEAR THE PMG DATA AREA 
We clear the area by POKEing zeros to all the bytes of the 
sprites in use by either BASIC POKEs, machine code pokes 
or by string handling techniques. I will opt for the third 
method which is quick and simple. 
@ Determine the start of the variable address table (VT). 

VT=PEEK(134) +256* PEEK(135) 

@ Determine the start of the variable data area (AT). 

AT=PEEK(140)+256* PEEK(141) 

@ Wemustnow fool the computer into thinking that our PMG area 
is a string. In fact we will con it into believing thatthe first string dimen- 
sioned lives at this place. To do this we alter the variable address in 
the table until it points to the first byte of the first sprite. This address is 
stored as an offset from the start of the variable data area, so we must 
calculate the offset of our area from AT. 

OFFSET = START OF FIRST SPRITE — AT 

where the start of the first sprite is as follows: 

(V*256)+768 For 1 line resolution. 
(V*256)+384 For2 line resolution. 

No missiles : (V*#256)+1024 For] line resolution. 
(V*256)+512 For2 line resolution. 

Missiles in use: 

@ We must now convert OFFSET into the two byte configuration 
ready to poke into the variable address table: 
High = INT(OS/256):Low = OS — High *256 
POKE VT+2,Low: POKEVT+3, High 
where OS = OFFSET 

@ Now we can clear the area by 

A$(1)=CHR$(0): A$( x)= CHR$(0): A$(2)= AS 

where x = length of RAM area. 

DRAW YOUR PLAYER 
@ Design your players as described earlier, including the correct 
number of leading and trailing zeros to ensure the player does not 
leave a trail when moved. Store this data as a series of DATA 
statements. 

@ Use these DATA statements to load up the strings PO$, P1$,P2$ 
and P3$. These strings will be used as substrings and moved around 
the main PMG string area. For example: 

FOR W = | TO LEN(PO$) 
READ X: PO$(W, W)= CHR§(X) 
NEXT W 

When you come to enter this replace LEN(PO$) with the actual 
length of PO$. 

@ Determine the vertical position you wish your player to start at 
Assign the player to its correct vertical position: 

A$(V + (256 * X) ,V + (256 * X) + (player length — 1) ) = PX$ 

where V = vertical position of player number X 

DRAW YOUR MISSILES 
The missiles are all defined using data stored in the same area of 
memory. Each missile takes its data from two bits of each byte. The 
bit assignment is as follows: 

MissileO bits QO, 1 

Missile] _ bits2,3 

Missile2 bits 4,5 
Missile3 bits 6,7 

The best procedure to follow is to draw a grid eight squares wide by 
256 squares high, then to section this off into four columns. This forms 

the grid upon which you can draw your missiles in their correct verti- 
cal positions. This is essential since the data for all four missiles must 
be combined into bytes so that we can form the decimal 
equivalents. 

SAAT AARP ARATE I SEI ATE BOCAS CASE OBE TEEPE SESE POSE DE CE IIE 2 DTI EEN LIE IOLA EE LOE EIEN EPIL EY EEL LEE LOLLLLE LISD IIT ETE LTE Le ED 
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Once we have assigned the missiles and converted them to 
decimal, we must store them in the missile data area. If you intend 
moving the missiles as individuals you will probably do this with 
READ/DATA; | will be using them as an entity so I will again use 
strings: 

FOR W = | TO LEN(M$) 
READ X:M$(W, W) = CHR§(X) 
NEXT W 

When youcome to enter this, replace LEN(M$) with the actual length 
of M$. 

ASSIGN COLOURS TO PLAYERS AND 
MISSILES 
The players(and their corresponding missiles) take their colour data 
from bytes 704 to'707 which can only be set using POKE. The value 
to POKE is found from the formula: 

value = (colour no. * 16) + (luminance) 

When you opt for the fifth player option (see later) all missiles will be 
the same colour as SETCOLOR3. 

SELECT WIDTH OF EACH PLAYER 
Each player can be in a choice of three widths — normal (8 pixels 
wide), double (16 pixels wide) or quadruple (32 pixels wide). It is 
important to realise that these are electronic expansions; they donot 
increase the resolution. To select the width of each player POKE its 
width register (53256 to 53259) with one of the following: 

O normal width 

1 double width 

3 quadruple width 

SELECT WIDTH OF EACH MISSILE 
The same rules governing the width of missiles apply as above. This 
time, however, there is only one byte as the register — 53260. The 
width choices are stored as bit pairs thus: 

MissileO bits0O,1 

Missile 1 bits2,3 
Missile2 bits4,5 

Missile3 bits6,7 

I find it easiest to draw out a small grid eight squares wide and to fillin 
each pair of squares with the binary conversion of my choice. When 
finished, the process is completed by tuming this byte into its decimal 
equivalent which is POKEd into 53260. 

SET UP HORIZONTAL POSITION OF 
PLAYERS 
The horizontal position of the players are controlled by the four regis- 
ters 93248 to53251. They are set by a simple POKE, the value nor- 
mally beingin the range45 to210. Outside this range the characteris 
drawn off screen and so is invisible. 

SET UP HORIZONTAL 
POSITION OF MISSILES 
For the purposes of horizontal positioning, the four missiles are regar- 
ded as independent objects and their positions can be individually 
set using the four registers 53252 to 53255. 

If you wish to make them appear as a single object you may have to 
give them differing position values. 

SELECT SCREEN PRIORITIES 
@ Select from the following: 

Graphics mode P 

SOFTWARE: Atari animation 

TABLE 3 
Possible overlap colours when players cross. 

Colour of lst player Colour of2nd player Overlap 
grey any as 2nd player 
gold orange pink 
gold lilac light blue 

light blue medium blue 
medium green 
green 

gold 
gold light green 
red-orange blue 
red mauve blue 
lilac blue 
lilac green 

green 
gold 

@ Do you wish the four players to be assigned the same colour as 
SETCOLOR 3, ie be useable as a fifth player? 

Yes — P=P+16 

@ When your players cross each other, do you wish forthe overlap 
to be in a third colour(see Table 3); if you do then P=P+32. 

@ Select your priorities from the following: 

CO/C1/PO0/P1/P2/P3/C2/C3/background P=P+8 
CO/C1/C2/C3/P0/P1/P2/P3/background P=P+4 
PO/P1/CO/C1/C2/C3/P2/P3/background P=P+2 
PQ/P1/P2/P3/CO/C1/C2/C3/background P=P+] 

In addition it is possible to make the overlap of P2 or P3 with the 
playtield appear black using the following: 

P=P+ as for P=P+2 above 

P=P+5 as for P=P+4 abo 

P=P+6 as for P=P+4 abc 

P=P+7 as forP=P+1 above 

The value P=P+0 renders the overlap in another colour. 

@ Having determined the value for P, POKE this into the Priority 
Select Byte 623. 

CLEAR ALL COLLISION REGISTERS 
This is done by POKEing any value into the control register, 
Dos. 

ENABLE THE DISPLAY 
To make your sprites visible and ready for action, POKE the enable 
byte 532777 with one of the following: 

missiles only ] 
players only 2 
both & 

Your sprites are now ready for action. There are four possible direc- 
tions in which they may move: horizontal, vertical, diagonal or in/ 
out 

HORIZONTAL MOVEMENT 
By increasing or decreasing the value stored in the horizontal posi- 
tion registers at53248 to 53255, itis possible to move the sprites. An 
increase moves the sprite towards the right, a decrease, towards 
the left 

VERTICAL MOVEMENT 
The Atari has no built in routines for vertical motion, instead we must 

0 to8 O design our own routines using either BASIC or machine code. The 
g 64 method used here is a BASIC routine using strings. - 
10 128 > 
1] 192 @ Designate the PMG RAM area as a string using the techniques ag 

eSATA SOE APL BCR BARA AO AS ST AIA SL RITES NOE IE? RR SMI fo SO EAH SEITEN ENS RESET AS RE 
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SOFTWARE: Atari animation 

Listing 1. A demonstration program of the techniques used in 
this article. 

10 REM ** SET UP STRINGS 
20 DIM A$(1024) , POS (20) ,P1% (20) , P2% (20) , P3$ (30) 
30 REM ** DRAW PLAYFIELD 
40 GRAPHICS 7+16 
SO SETCOLOR 0,0,15:REM ** COLOR 1 = WHITE 
60 SETCOLOR 1,1,8:REM ** COLOR 2 = ORANGE 
70 SETCOLOR 2,0,0:REM ** COLOR 3 = BLACK 
80 SETCOLOR 4,9,9:REM ** BACKGROUND = BLUE 
90 COLOR 1:FOR W=50 TO 60:PLOT W,80:DRAWTO W,30 

:NEXT W 
100 COLOR 2:FOR W=51 TO 59:READ A,B:FLOT W,A:DRA 

WTO W,B:NEXT W 
110 DATA 25, 25, 26, 24, 27, 23, 28,21, 25, 20, 28, 21,27, 

23, 26, 24, 25,25 
120 COLOR 3:PLOT 55,30:DRAWTO 55,26 
130 REM ** SELECT DMA CONTROL 
140 POKE 559,62 
150 REM ** SELECT RAM SPACE 
160 P=96:REM ** 32K MACHINES ONLY —- 48 FOR 16K M 

ACHINES 
170 POKE 54279,P 
180 REM ** CLEAR RAM SPACE 
190 C=256 
200 VT=PEEK (134) +C*PEEK (125) 
210 AT=PEEK (140) +C#PEEK (141) 
220 OS=(P#C) +1024-AT 
230 H=INT(OS/C) :L=0S—-H*C 
240 POKE VT+2,L:POKE VT+3,H 
250 A$(1)=CHR$(O) : A$ (1024) =CHRS (0) :A$ (2) =AS 
260 REM ** DRAW PLAYERS 
270 FOR W=1 TO 18:READ A:FO$(W,W)=CHR$(A):NEXT W 
280 DATA 0,0, 126, 129, 153, 129, 66, 36, 126, 126, 36,66 

» 129, 153, 129, 126,0,0 
290 FOR W=1 TO 18:READ A:P1%$(W,W) =CHRS(A):NEXT W 
300 DATA 0,0,0, 126, 102, 126, 60, 24, 0,0, 24, 60, 126, 1 

G2, 125.6,0.0 
310 FOR W=1 TO 18:READ A:P2%$(W,W)=CHRS(A):NEXT W 
320 DATA 0,0,0,0,0, 126, 129, 66, 126, 126, 66, 129, 126 

,0,0,0,0,0 
330 FOR W=1 TO 27:READ A:P3%(W,W) =CHR$(A)=NEXT W 
340 DATA 0,0,0,0, 126, 255, 255, 255, 126, 60, 24, 24,12 

6,126, 126, 24, 24, 60, 255, 255, 255, 255, 126,0,0,0,0 
350 REM ** POSITION YOUR PLAYERS 
360 V=B80:V1=173 
370 AS$(V,V+17) =P0$:PVO=80 
380 AS$(V+256, V+273) =P 1$:PV1=336 

described earlier. 
@ Do likewise for the sprites. 
@ Move each player using a line of the form: 

A$(w, wt+L) = PX$ 

where X is the player number, and L the length of that player — 1. 
The variable w defines the position of the player in the string A$. To 
determine the value of w, first decide on the resolution, whether the 

missiles are in use, determine the new position of playerV, andsetthe 
playernumberX. Then the value of w=(X*r) + (m) + V wherer=128 

TABLE 4 
The 16 collision registers. 

d 03248 
d 03249 
d 93250 
d Doe | 

W202 
DIAS 
93254 
33200 
93256 
93257 
93200 
33209 
93260 
93261 
93262 
93263 

missile O/ playfiel 
missile 1/playfiel 
missile 2/playftiel 
missile 3/ playfiel 
player O/ playfield 
player 1/playfield 
player 2/playfield 
player 3/ playfield 
missile O/ player 
missile 1/player 
missile 2/ player 
missile 3/ player 
player O/player 
player 1/player 
player 2/ player 
player 3/player 

390 A$(V4512, V+259) =P2$: PV2=592 
400 AS$(V1+748, V14+794) =P3$:PV3=941 
410 REM ** ASSIGN COLOURS 
420 FOR W=704 TO 707:READ A:POKE W,A:NEXT W 
430 DATA 192,220,192,153 
440 REM ** SET UP PLAYER WIDTHS 
450 WP=53256 
460 POKE WP,O:POKE WP+1,0:POKE WP+2,0:POKE WP+3, 

470 REM ** SET HORIZONTAL POSITIONS 
480 HO=53248:H1=HO+1 :H2=HO+2:H3=HO+3: Z=0 
490 POKE HO,80:POKE H1,80:POKE H2,Z:POKE H3, 640 
500 REM ** SELECT SCREEN PRIORITIES 
510 SP=623:S$1=17:S2=20 
520 POKE SP,S1 
530 REM ** SET UP A SPECIAL DLI 
540 DL=PEEK (560) +C*#PEEK (561) +75 
550 POKE DL,PEEK(DL)+128:POKE 512,0:POKE 513,6 
560 FOR W=1536 TO 1555:READ A:POKE W,A:NEXT W 
570 DATA 72, 169, 28, 69, 79, 37, 78, 141, 10, 212, 141, 26 

, 208, 169, 0,141, 21, 208, 104, 44 
580 POKE 54286,192 
590 REM ** ACTION 
600 POKE 53277,3:REM ** ENABLE DISPLAY 
610 B=1:R=99 
620 X=1000: Y=2000: S=3000 
630 FOR W=80 TO 119:IF W>99 THEN B=-1 
640 GOSUB X:GOSUB S:W=W+1 
650 GOSUB Y:GOSUB S 
660 NEXT W 
670 POKE SP,S2 
680 FOR W=119 TO 80 STEP -1:IF W<100 THEN B=1 
690 GOSUB X:GOSUB S:W=W-1 
700 GOSUB Y:GOSUB S 
710 NEXT W 
720 POKE SP,S1:GOTO 630 
730 END 
999 REM ** WINGS OPEN 

1000 POKE HO,W:POKE H1,W:POKE H2,Z:POKE H3,2*W-R 
1010 AS (PVO, PV0+17) =P0$: A$ (PV1,PV1417) =P1% 
1020 AS (PV3,PV3+26) =P3$ 
1030 RETURN | 
1999 REM ** WINGS CLOSED 
2000 POKE H2,W:POKE H3,Z:POKE HO,Z:POKE H1,Z 
2010 AS (PV2,PV2+17) =P2$ 
2020 RETURN 
2999 REM * AMEND VERTICAL POSITIONS 
3000 PVO=PV0+B: PV1=PV1+B: PV2=PV2+B: PV3=PV3+B 
3010 RETURN 

is a two line resolution, r=256 a one line resolution, m=O means no 

missiles and m=r means the missiles are in use. 

DIAGONAL MOVEMENT 
A combination of the above. 

IN/OUT MOVEMENT 
This may be simulated by using the width options, by switching to 
players drawn on different scales, or by combining players. 

COLLISION DETECTION 
Whenever a collision occurs between two players, a playerand mis- 
sile, a player and the playfield or a missile and the playfield, a bit is 
set in one of the 16 collision registers, see Table 4. 

If you wish to test more than a few of these you will have to dive into 
machine code, but as an introduction there is a short section in the 
demo program that shows the collision in use by the simple method of 
varying the frequency of a sound channel. 

If you wish to clear the collision registers a simple POKE of any 
number into the register at 53278 will achieve this. 

REMOVING SPRITES 
FROM THE SCREEN 
To remove sprites from the screen, either set the horizontal position 
registers to zero or set all the bytes in the sprites to zero, then disable 
the sprites with: = 

POKE 559,34: POKE 53277,0 
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Trapped in a fiendish Level 9 Adventure? 

Your lamp burning low? Every exit guarded? 

You need escape plans! Send for one of Level 9’s great 

new clue sheets for help. The clue sheets are free and 

each answers hundreds of questions: follow the 

instructions supplied with your adventure to get one. 

(Don’t forget to send a stamped self-addressed 

envelope and tell us which game you have.) 

NEW REVIEWS: ‘‘Level 9 are fast establishing a name for 

themselves among computer adventurers as the Number 1 

producers of quality adventure software. All their adventures are 

text only, but because of a special coding they have developed, 

the amount of description and the number of locations packed in 

32K in truly amazing.”’ 
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— Midweek, 10 May 84 

‘‘Quicksilva call themselves the ‘Game Lords’. That 

might be open to argument. But there can el Male) 

doubt that Pete Austin and the team at Level 9 are 

the ‘Lords of Adventure’. 
— Central Press Features, April 84 

‘‘Play Lords of Time and get nine times the pleasure!’’ 
— Your Computer, May 84 

Se PFS 

AVAILABLE FROM: WH Smith and good computer 

shops nationwide. 

If your local dealer doesn’t stock Level 9 

adventures yet, ask him to contact us or: 

Centresoft, Drake Distribution, Ferranti & Craig, 

Hi-Tech, Lime Tree, Microdeal, R&R or 

Wonderbridge. 

Level 9 Computing 
Colossal Adventure: the original mainframe 
adventure with 70 extra locations LJ 

Adventure Quest: an epic journey across the 
weird landscape of Middle Earth O 

Dungeon Adventure: a truly massive game 
which completes the Middle Earth Trilogy 

| 

| 
| 

| 

| 

I 

| 

| 

A ii | 

| Snowball: could this be the biggest SF 
mi adventure in the world? 

| 

| 

| 

| 

| 

| 

| 

J 

Lords of Time: an imaginative romp through 
World History # 

| ENCLOSE A CHEQUE/PO FOR £9.90 
EACH 

IY Ft icra 6s 8a ba i ee ee 

Ay Rs oid Cnr 0 BN ee Rae 

Boe ae a ere ere eo 
iE! (one of those listed on the arch above, 
fa with at least 32K of memory). 

| 

Contact: 

| LEVEL 9 COMPUTING 
Dept. C, 229, Hughenden Road 

| 
High Wycombe, Bucks. HP13 5PG 

Telephone: (0494) 26871 
-—-—=— eS ee eo Or rrr 
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n Adventure gaming, the 

one all-time classic pro- 
gram has to be _ the 

Crowther and Woods original 
that was written circa 1978. 
Called simply Adventure’, it is 
has become the standard by 
which its successors are 
measured, and although it was 

originally written on a large 
mainframe computer, a great 
many software houses have 
had a stab at making it fit into 
the meagre memory of the com- 
mon or garden home 
computer. 

Latest company to attempt 
this is Melbourne House, who 
have produced a version for the 
Commodore 64 and called it, 
with due deference to the 
original, Classic Adventure. 
Commodore owners who 
realise how big text adventure 

programs can be, are probably 
groaning at the thought of 
horrendous loading times for 
this game, but fear not 

Melbourne House have used 
the Pavlodafast loading system 
on this tape which cuts the load- 
ing time to only three minutes. A 
friend of mine said that his 
review copy of Classic Adven- 
ture only loaded one time in four 
under Pavloda, but I've had 

perfect loads every time I've 
tried it (about half-a-dozen 
attempts). So the system seems 
to work fine, and my friend 
was unlucky. 
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Alan Newman 

As to the plot, if you haven't 
heard it already, you begin the 
Adventure outside a building. 

By exploring a little, you soon 
find your way into the fabulous 
Colossal Caves, where many a 
treasure may be found and 
taken. But of course, things are 

never quite that simple. There 
are many puzzles to solve, such 
as getting up to an opening 

which is far too high to reach. 

Nasty characters are lurking in 
the caves with evil intent 
towards you and your precious 
belongings. Magic works in the 
lan tao on ~ 

‘ . 
aT a, neo + } * TT 17 mN110 , 

Caves, and it's up o youto use it 

which generally has those notin 
the know stamping their feet in 
frustration! 

Interaction with the computer 
is by the usual one or two word 
command sequence, such as 
DROP KEYS or CLIMB. The 
computer will let two-finger 

ADVENTURES 
A trip into the fantasy world of adventure again, this 
month with a look at two ‘classical’ pieces of software for 
the Commodore 64, and a revolutionary bit of 
programming for the Spectrum. 
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A moment of high drama in Valhalla as you kill Boogi 
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forget to have a large piece of 
paper to hand — map- making 
is essential, especially when 
charting the maze (it can be 
done!). And finally — have 
fun. 

NORSE OF A 
DIFFERENT 
COLOUR 
Our second game this month 
also has a classical! touch to it, 
although in this case it's classi- 

cal Norse mythology which is 
the subject matter. Valhalla by 
Legend is a Commodore 64 
version of their original Spec- 
trum game, and on the whole | 

think its a definite improve- 
nent This is unusual forme, as! 
am generally of the opinion 
that, although machineslike the 
BBC and the Commodore have 
far more sophisticated graphics 
facilities than the Spectrum, a 
good programmer can get 
screens with a much better 
visual appearance on the latter. 
For example, I have seen the 

Commodore and Spectrum 
versions of Trashman running 
side by side and the Spectrum 
game simply looked more 
real somehow. 

However, Valhalla on the 
Spectrum had little stick figures 

representing the various charac- 
ters, while this new version finds 
them a bit more fleshed out and 

realistic. Andit'sso much easier 
typing in commands on the 
Commodore keyboard than on 
the Spectrum's pencil erasers. 

In Valhalla you find yourself 
travelling through the world of 
Norse myths: a world populated 
by giants, dwarves, and gods 
such as Thor(cheer), Loki(boo) 
and Odin. Each of the 36 
characters in the game has its 
own personality make-up, and 
the way they react to each other 
and to you depends on this and 
on youractions. If you act good, 
the bad guys will hinder you. If 

you start attacking the good 
guys, Loki and co. may well co- 

operate. 

The game is played out on a 
screen with three windows: a 
high res upper section that 
shows your location graphical- 
ly, and on which the characters 
move and fight a low res text 

section for messages from the 
computer and aninput window 
where your typed commands 
appear. Clever machine code 
interrupt programmng is in- 

volved in getting different parts 
of the screen in different 
graphics modes, but there is a 
hint of crawl at the window bor- 
ders; rathera carping criticism, | 

admit 
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Valhalla contains six adven- 
tures, each of them being a 

quest for a special object that 
was hidden somewhere in the 
game world. You must find the 
objects in the correct order, 
however, and fortunately there 
is asave game feature because 
this will probably take you a 

long time! 
The game is unusual in that 

dying, either from hunger or 
fighting, is not the end of things. 
You simply end up in Hell, just 
another part of the game ae 

Since all the characters have 
completely independent be- 
haviour, it can be quite enter- 

taining to just watch people 
wandering in and out of the 
scene (sometimes for no ap- 
parent purpose), picking things 
up and giving them to each 
other, throwing food at each 
other (a good way to start a 
fight), and generally behaving 
inasoap- opera sort of way. You 
even have your own moral 
guardian in the game: if you 
type in a rude word out of frus- 
tration, the dwarf Mary stalks in 
from stage right and slaps you 
round the face. Anice touch(no 
oun intended). 

This can be a quite addictiv 
game to play, even if you ae 

seem to be accomplishing 
much(like me!). The large num- 
ber of independent people, 
the expanded command struc- 
ture (you can ask other charac- 
ters to dothings for you), andthe 
interactions possible, make 
Valhalla quite absorbing. I 
could imagine people getting 
quite involved in this world: 
perhaps a fan club with T- shirts 

saying Bragi says REAL-AXE” 
(sorry!). 

EPIC CURE 
Bored with your Spectrum? Fed 
up with the same old types of 
game? Look no further — the 
Lords of Midnight will refresh 
the memory locations other pro- 
grams cannot reach. Definitely 
an epic that will cure your 
boredom. 

The Lords of Midnight is a 
graphics adventure game from 
Beyond Software for the 48K ZX 
Spectrum that has some of the 
most amazing graphics I've 
seen on this machine. First, the 

scene you see on-screenis what 
your character can actually see 
in the direction he is looking 
from his current position. Be- 
yond claim that the game can 
show 32,000 different views; 
since you can look in eight 
directions I deduce that the 
roughly square map contains 
4000 separate locations, mak- 
ing it about 64 by 64. This 
should be big enough for the 
most claustrophic of adven- 
tures. 

What is more astounding is 
that, as you move your charac- 
tortrnm ano Tar tA Att ry - 
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scene changesinstantaneously 

to nee the new view. This is 
impressive, tosay the least: par- 
ticularly so when you bear in 
mind that there are 15 different 
types of object that can be dis- 
played (such as mountains, 
towers, forests and armies), and 

that each has to be scaled 
down so thatthe scene appears 
in true perspective. The results 
are very good indeed, and 

InN 
» s€ands on the 

, F oF, Ong, 
Looking North to the 
MNocgntains oF Dodirmak. 

A sample scene from the Lords of Midnight landscaping provides a 
realistic perspective view of the game world as seen through the 
character s eyes. This is cleverly done — youhave to look very closely 
to realise that all the mountain peaks are different-sized versions ofa 

basic master. 

Cootetiy the Fey 

REVIEW: Adventure 
saa 

The Lords of Midnight uses a character's ‘thoughts’ as a means of 
showing the playerhis current status and any artifacts found, or other 
game interactions that may have occurred Here Corleth has found 
guidance from one of the Wise. 

show how a single brilliant pro- 
grammer can still outdo a team 
of writers. Congratulations to 
Mike Singleton for this land- 
scaping feature, as he calls it | 

am impressed. 
The word epic is apt the play 

area is huge, you start by con- 

you can recruit more indivi- 
duals and their armies along 
the way. The idea is that Luxor 
the Moonprince and his son 
Morkin, together with Corleth 
the Fey, Rorthon the Wise and 

anyone else you can recruit, 
have to defeat the evil Doom- 
dark and his Ice Fear which 
threatens the Land of Midnight. 
There is much more to all this 
thanIcan possibly tell youinthe 
restrictions of this article; in- 

deed, Beyond's instruction 
book is 32 pages long and in- 
cludes a 16-page fantasy story 
setting the scene for the game 
scenario. If you like rich and 
complex imagery, detailed 

WHERE TO 
ENQUIRE 
Melbourne House, 

Castle Yard House, 
Castle Yard, 
Richmond, 

Surrey TW10 6TF 

Legend, 
PO Box 435, 
Station Road, 
London E4 7LX 

Beyond Software, 

Durrant House, 

8 Herbal Hill, 

London EC1R5E] 

characterisations and a com- 

plicated strategy- based game, 
this is a must. 

is relatively sim- 

ple: Beyond supply a keyboard 
¢ for th e Spe ctrumandall 
commands are made by press- 
ing the relevant button for the 
particular option. Play pro- 
ceeds on a day-to-day basis: 
the amount and distance a 
player can cover in a day 
depends on his state of health 
and the terrain. At the end of the 
day, when you have moved all 
your characters as you wish, 
night falls and the computer 
assimilates the information and 
moves Doomdark's armies 
around. This is one of the few 
problems with the game: the 
Spectrum has a great deal to 
thing about and dawn takes 
quite a while to make an 
appearance. 

This is not a game which will 
bore you after a few hours play. 
It is complex, requires a great 

deal of thought and planning 
and a fair bit of experimentation 
to discover the limitations of 
your characters. The first time I 
playedit, lmanaged to kill off all 
four main characters within six 
game-days, which must be 

something of a record. Now I'm 
doing rather better, but I'm 

nowhere near defeating Doom- 
dark yet 

At the risk of sounding like 
someone on Beyond’s payroll, | 
cannot recommend this game 
enough to those who want a 
challenge and are fed up with 
arcade games. The only pro- 
blem is that you may find those 
game-days and nights 
eating up large chunks = 
of the real thing! 
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DR AUGHTS 
John Owen 

A blow by blow account of BBC programming and 
some software that turns your Beeb into a mean 
opponent. 

confessing that, although 
I've been writing programs 

and dabbling generally in 
home computers for quite 
some time, I'm a relative new- 
comer when it comes to the 
BBC micro. Accordingly, writ- 

[-: that I should begin by 

ing this program has 
necesitated my taking fre 
quent excursions into the 
depths of the ‘User Guide’ in 
order to find out how to do 
what, by now, comes naturally 
to others. In fact, one of the 

main reasons for attempting 
this program in the first place 
was not only to educate 
myself in some of the finer 
points of the BBC Microitself but 
also to enforce a guided tour of 
the User Guide. 

It's not that the User Guide 
isn't comprehensive — 
because it is — its actually 
finding the information that | 
have trouble with As an 
example, ‘How To Create 
Your Own Graphics Charac- 
ters, on page 170, first refers 
us to page 486 to see how the 
existing characters are made 
and then suggests we see 
page 384 for more details. 
With one finger in page 170 
and another in page 486, | 
tum to page 384. After a bit 
more information we re 
referred to page 427. So, with 
my thumb in page 384, I tum 
to page 427 where *FX20 
(explode character defini- 
tions) is explained. But what's 
this OSHWM? Ah! see page 
431 for more information. | 
take my finger out of page 170 
to keep my place on page 
427, while I tum to page 431 . 

suppose the User Guide does 
a pretty good job in striking 
the right balance between 
giving sufficient information for 
the more advanced program- 
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mer and not frightening the life 
out of newcomers, such as 
myself. 

So, ‘Draughts’ it was to be; 
but where to start? Drawing 
the board seemed as good a 
place as any and the screen 
mode more-or-less chooses 
itself, A four or sixteen colour 
mode seems best but the pro- 
blem with Mode 5 is that it 
only permits twenty characters 
to a line. By the time the com- 
puters printed its move and 
provided space for you to type 
in yours, there isn't much room 
left on the board! So, Mode 5 
is out and so is Mode 2 for the 
same reason. For me, this is 
one of the few disappointing 
features of the entire BBC 
micro. Its a pity that the one 
only mode which offers hi- 
resolution graphics in sixteen 
colours should have such 
large (and ugly?) text So, with 
apologies to Model A owners, 
it has to be Mode 1. This 
mode also has the advantage 
that (other than Mode 4, which 
only offers two colours) it's the 
only mode which has square 
pixels. This reduces to some 
extent the mental gymnastics 
required to plot a square 
board on the screen. It does, 
however, devour 20K of 
memory, leaving only a little 

over 8K for the program and 
BASIC's variable — storage- 
area. It is for this reason that 
the game instructions are very 
short and to the point but it is 
assumed that you will already 
know how to play draughts 
anyway! 

The choice of colours for the 
board is really a matter of per- 
sonal preference. My televi- 
sion seems to like blue so I 
decided to make the board's 
squares black and blue. A dip 
into the User Guide reveals 
that we cant have blue in 

Mode 1 unless one of the 
other colours is re-defined. As 
my television doesn't like red 
at all, logical colour red is 
made actual colour blue. VDU 
19,1,4;0; does the trick as part 

of the initialization procedure, 
PROinit The draughts men/ 
pieces/counters/chips (what 
do you call them?) will also be 
defined during this procedure 
but it seems sensible to draw the 
board first in order to establish 
what size the ‘men’ will have 
to be. 

THE CORRECT 
PROCEDURES 

PROCboard draws the board 
by calling two further pro- 
cedures, PROsquare and 
PROCbox. PROCsquare is 
called twice, being inside a 
pair of nested loops on each 
occasion. This part of the pro- 
cedure could be speeded up 
by converting the various 
MOVEs and PLOTs into their 
VDU equivalents and stringing 
the lot together in one VDU 
command. There's obviously 
nothing to stop you doing this 
— I left them as they are 
because I think it makes the 
program more readable and 
easier to follow what's going 
on. The procedure PROCbox 
simply provides a white edge 
to the board and prints the co- 
ordinates of the board's 
squares across the bottom and 
down the left hand side. In 
order to print the co-ordinates 
accurately with respect to 
each square, they are 
positioned with the graphics 
cursor by using the VDU 5 
command. The _ tortuous- 
looking line PRINT; CHR$ ((X 
DIV 100)+96) inside the ‘FOR 
... NEXT X loop, prints the 
lower-case letters a to h across 
the bottom of the board and 

the similar line inside the FOR. 
. NEXT Y’ loop prints the 

figures O to 7 up to the left- 
hand side. VDU 4 ensures that 
subsequent printing will be 
safely under the control of the 
normal text cursor. 
Now that we can view the 

board, we are in a better posi- 
tion to judge the size of the 
character for each man and 
can finally get round to 
PROCinct. This procedure fills 
an eight-by-eight array (rep- 
resenting the board) with —1s, 

Osand 1s. The —1s represent 
the computer's men, O s repre- 

sent blank squares and |’s are 
your men. VDU 19,1,4,0; has 
been mentioned before and 
sets the colour 1 to blue. VDU 
28, 28, 31, 39, O sets up a text 
window at the right hand side of 
the screen and VDU 23,240 
defines character 240 as the 
normal man. | defined it as a 
simple solid square but youcan 
obviously choose any square 
you want Character 24] is 
defined as a similar shape but 
it has a cross in the centre. 
This character is used when 
you reach the ‘end of the 
board and your man is 
queened. 

*FX 202,255 tums off the 
CAPS LOCK so that you can 
type in the lower case co- 
ordinates for your move. 
Incidentally, *FX 202 does not 
seem to be documented in the 
User Guide but it is used to 
read or write the keyboard 
status. Besides '‘*FX202,255, 
I've found * FX 202,144 useful 
for tuning the CAPS LOCK off 
and the SHIFT LOCK on. *FX 
202, 239 tums the CAPS 
LOCK back on. This is used in 
line 210 of our program to 
retum the keyboard to its ‘nor- 
mal self’ at the end of the 
game. 

The main body of the pro- 
gram is between lines 70 and 
130. Having set up the starting 
positions of the pieces in the 
array ‘board’ and plotted the 
bare board on the screen, the 
program then displays the 
current positions of the pieces 
by calling PROCdisplay at 
line 80. This procedure is fairly 
straightforward and, again 
uses VDU 5 (print at the 
graphics cursor) in order to 
position the pieces accurately. 
Each square of the board is 
checked against the array 
and, at the same time, two 

variables I and J _ are 
calculated for the ‘MOVE IJ 
command. This is _ the 
graphics- cursors equivalent of 
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TAB(X, Y), the variables I and J 

providing the coordinates for 
the square which is currently 
under examination in the 
oTay. 

The graphics colour is set 

according to whether the 
board location is blank or con- 
tains a@ computers piece or 

one of yours. As the blank 
squares can be either black or 
blue, the colour of these 
squares is set by reading the 
screen just inside the screen 

just inside the appropriate 
square. 

IF board (X,Y) = O THEN 
GCOL 0, POINT (I-10, J). 
If the array at any particular 
location contains either 2 or 
—2, then the piece at that 
location is a queen and a vari- 
able (called queen) is set to 1. 
The apppropriate character is 
then printed Note _ that 
characters are printed even in 

the blank squares but they are 
set to the appropriate squares 
colour. It's necessary to do this 
in order to blank out any 
pieces which may may have 
been moved since PROCdis- 
play was last called. It's not 
sufficient to simply print a 
blank character (ie a space) 
because we are printing at the 
graphics cursor and a space 
would be superimposed on 
any character already there 
rather than actually blanking it 
out. Before leaving PROCdis- 
play, control is returned to the 
text cursor (VDU 4) and the 
text cursor is tumed off with 
VDU 23,1,0;0;0;0; 

You are now requested to 
enter your move, by calling 

the procedure PROCyourgo. 
This procedure begins by 
clearing part of the text area 

using PROCclear, switching 
the text colour to white, print- 

ing “YOUR MOVE” and tum- 
ing the text cursor on. The 
co-ordinates of your move are 
obtained by calling PROCin- 
put which inputs the co 
ordinates of the piece you are 
going to move into the vari- 
ables E and H and those of 
the square you wish to move 
to into A and B. You'll see why 
I didnt use longer, more 

meaningtul, variable names 
when we look at PROCinput. 
The board array is updated 
and your move is displayed 
by calling PROCdisplay 
again. 

PROCinput is a bit unusual 
and deserves a more detailed 
explanation. Lines 1910 to 
2070 can be summarised as: 

REPEAT 

Input move co-ordinates 

UNTIL all conditions are met. 

SOFTWARE: Draughts 

So why are there four separate 
REPEAT... UNTIL loops? This 
is because of a peculiarity in 
the way BBC BASIC deals 
with lines containing multiple 
conditions. For example, in 
the line: 

UNTIL (condition A) AND 

(condition B), 

even if (condition A) is false, 
BBC BASIC still insists on test- 
ing (condition B). Consider 
this short program: 

10 DIM array(7) 

20 INPUT X 

30 IF array(X)=99 THEN .. 

Obviously, if a value of more 
than 7 is input in line 20, 
BASIC will protest with a “sub- 
script’ error at line 30. With 
non- BBC BASICs, this 
possiblity can be trapped 
with: 

(EARN SNE SET AER RS SAE AF SRE RSA ES TRIES TGS SPOT RINT ILI OIE EET SIRI LEE POSTE ST SEO ELEN IRE TD TC AR ET ELST ERE EET NR ATED, 
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10 ON ERROR GOTO 140 890 IF board(X,Y)=0 THEN GCOL 0,POINT(I-10,u) 
20 MODE 4 900 IF board(X,Y)>0 THEN GCOL 0,3 
30 FROCinstruections 910 IF board(X,Y)<0 THEN GCOL 0,2 

40 CLS 920 IF ABS(board(X,Y))=2 THEN queen=1 
“OO FROCinit 930 PRINT;CHR$(240+queen) } i queen=0 

60 FPROCboard 940 NEXT X 3: PRINT $ NEXT Y 

70 REPEAT 950 VDU 4,23,1,03030303 
80 FROCdisp lay 960 ENDFROC 

90 FROC Your Qo 970 

100 FROCGisplay 980 DEF FPROCyoureo 

110 wait=INKEY (200) 990 FROCclear(2,5,9) 
120 FROCbe eb sao 1000 COLOUR 3 

130 UNTIL beebs<2 OR yours<2 OR RCO) 82-99 1010 PRINT TAB(2,20)"YOUR MOVE" 

140 COLOUR 129 $3 CLS 1020 VOU 23,1,13030303 
20 TF beebs<yours THEN FRINT TABC2,12)"YOU WIN" 1030 PROCinput 

160 IF yours<beebs THEN PRINT TAB(C3,12)"I WIN" 1040 REPEAT 
170 PRINT TAEB(C2Z,16)"Another"TAE(C2,18)"Qqame? "3 1050 Ag="" 

180 1060 board(A,B)=board(E,H) $ board(E,H)=0 
190 Q$=GETS 1070 IF ABS(E-A)=2 THEN F'ROC jump 
200 IF Q$="Y" OR Q¢="y" THEN RUN 1080 UNTIL Ag="" 
10 XFX 2025239 1090 IF B=7 AND board(A,B)=>2 THEN yours=yours+1 
a0 MODE 7 1100 IF B=7 THEN board(A,B)=2 
230 END 1110 VDU 23,1,03030303 
240 1120 SOUND 1,-5,150,3 
25 0 1130 ENDFROC 
260 1140 
270 DEF PROCinit 1150 DEF PROCbeebseo 
280 DIM board(7,7),R¢(4) ¢ RC0)=0 1160 FROCclear(2,20,9) 
290 G=-1 ? Q=0 % queen=0 ¢ Ag="" 1170 FOR Y=8 TO 12 
300 beebs=12 ¢ yours=12 1180 PROCclear(2,Y,9) 

310 FOR X%=0 TO 7 $: FOR Y%=0 TO 7 1190 NEXT Y 
320 READ data 1700 COLOUR 2 

330 IF data=2 THEN RESTORE $: READ data 1710 PRINT TAB(3,5)"MY MOVE" 
340 board(X%,Y%) =data 1220 FOR X=0 TO 7 $ FOR Y=0 TO 7 
3590 NEXT YA%,X% 1230 TF bhoard(X%,Y)#=-1 THEN FROCfTirstmovec~1) 

360 VOU 19,1,4303 $ REM colour 1=blue 1240 IF board(X%,Y)#<2 THEN FROCTirstmove (+1) 
370 VDU 28,28,31,39,0 1250 NEXT Y,X 
380 VDU 23,240,&8FFFF 3&F FFF 3&FFFF 5 &F FFF $ 1240 FRINT TAR(3,8)"From "S$ CHRECR (124979 5R¢2) 
390 VDU 23,241,8E7E75 E7005 8E7 3 REZE7; 1270 PRINT TARCS,10)"To “S$ CHRE(R(3)+97)3R(4) 
ADD DATA 1,0515050,05—-1,50,05150,0,0,~-1,0,~-1,2 1780 RCO)#=99 

440 BES BOL 25S 1290 IF R(4)=0 AND board(R(3),R(4))<>=2 THEN beebs= 
420 ENDFROC erie 44 
430 1300 IF R¢4)=0 THEN board(R(3),R(4))=-2 ELSE board 
440 DEF PROCboard R¢3),R¢4)) =board( RCL), RC2)) 
450 FOR Yx=100 TO 700 STEP 200 1310 board(R(1),R(2))=0 
460 FOR X4=175 TO 775 STEP 200 1320 IF ABSCRC1)-R(3))<22 THEN ENDFROC 
A A hte hah te ll aes 1330 yours=yours~ABS (hoard (CRCL)+R(3))/2, (RZ) +R (4) 
480 NEXT X%,Y% \/2)) 

490 FOR Y%=200 TO 800 STEF 200 1340 board ¢( (RCL) +R(3))72, (RO Z4RC4) 1/2) =0 

WLO PROCSQquare(X%, YA) 1360 IF board(X,Y)=-1 THEN FROCsecondmove (-2) 
20 NEXT X2,Y% 1370 IF board(X%,Y¥)=-2 THEN FROCsecondmove (+2) 
530 FROCbox 1380 IF R(0O)<=-99 PRINT TABR(C2Z,12)"+ To "SCHRECRC3) 
540 ENDFROC 497)3R(4) $ GOTO 1280 
350 1390 ENDFROC 
560 DEF FPROCsquare(X%,YZ) 1400 

270 GCOL 0,1 1410 DEF FROCfirstmove( limit) 
580 MOVE X%,Y% 1420 FOR A=-1 TO 1 STEF 2 
390 MOVE XZ%,Y%+100 1430 FOR B=-1 TO limit STEF 2 
600 PLOT 85,X%+100,Y%+100 1440 FROCcheckmove 
610 MOVE XX+100,Y% 1450 NEXT B&,A 

620 PLOT 85,X%,Y% 1440 ENDFPROC 

630 ENDFROC 14:70 

640 1480 DEF FROCsecondmove( limit) 

650 DEF PROCbox 1490 FOR A=-2 TO 2 STEF 4 
660 GCOL 0,7 i500 FOR B=-2 TO limit STEF 4 
670 MOVE 75,100 1510 PROCLastcheck, 
680 DRAW 875,100 L520 NEXT EA 

690 DRAW 875,700 1530 ENDFROC 
700 DRAW 75,900 1540 
710 DRAW 75,100 1550 DEF FROCcheck.move 

720 YDU S 15360 U=X+A $ V=Y+E 
730 FOR X=100 TO 800 STEP 100 1570 IF U>7 OR U<O OR V>7 OR V<0O ENDPROC 
740 MOVE X,50 1580 IF board(U,V¥)=0 FROCnextmove tENDFROC 
730 PRINT$CHRS(C(X DIV 100)+96) 1590 IF board(U,V¥)<0 ENDFROC 
760 NEXT X 14600 U=U+A $ V=V+B 
770 FOR Y=175 TO 875 STEF 100 1610 IF U>7 OR U<O OR Ve7 OR VEO ENDFROC 
780 MOVE 0,Y $ PRINT; (CY DIV 100)~1 14620 IF board(U,V¥)=0 FROCnextmove 
790 NEXT Y 14630 ENDFROC 
800 VDU 4 1640 
810 ENDPROC 1650 DEF FROCnextmove 

820 1660 IF V=0 AND board(X,Y)=—1 THEN Q=Q+2 
830 DEF PROCdisplay 1670 IF ABS(Y~V)=2 THEN Q=Q+5 
840 VDU S 14680 IF Y=7 THEN Q=Q-2 
850 FOR Y=7 TO 0 STEP -1 1690 IF Y=0 OR U=7 THEN Q@=Q+1. 
860 FOR X=0 TO 7 1700 FOR C=-1 TO 1 STEF 2 
870 I=(100«KX)+100 % J=(100KY)+160 1710 ITF U+C<0 OR U4C27 OR V4FG<0 OR V4G27 THEN 175 
880 MOVE I,J 1720 IF board(U+C,V+6)<0 THEN Q=Q4+12GOTO 1750 

REL ATE SLT RELI PET EE ELISE BEES Of EG NESS INP OED REIT ET IRE LD RE RE ACE IE LTS A 8 PSE LS RT ETE OE DI PILE LS II IN ELT FLL SEG YEE. I AE OTE PEE PE 
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1730 
1740 

Q=Q—-2 

1750 
1740 
1770 
1780 

1770 
1800 

1310 

1820 
1830 

ITF U-C<0 OR U-C>7 OR V-G>7 OR V-G#0 THEN 1750 

IF board(U-C,V¥-G)=0 OR (U-C=X AND V-G=Y) THEN 

NEXT C 

IF Q>R¢C0) THEN RCO)=Q 

RCL)I=X § RCZI=Y & RCBBU § KRC4)=V 
ENDFROC 

DEF FROCLastcheck 

W=XtA & V=Y+6 

IF UO OR US7 OR VEO OR V7 ENDFPROC 

IF board(U,¥)=0 AND board(X+A/2,Y+B/2)>0 FROCK 
ex tmove 

1840 
1850 
1860 
1870 
1880 
1890 
1900 

1910 
1920 
1930 

1940 

1950 
1960 
1970 
1980 
1990 
2000 
2010 
2020 
2030 
2040 

AND H= 

2050 
2060 

Y= ABS ¢ 
2070 
«080 
2090 
2100 
2110 

2120 

2130 

2140 
2150 
2160 
2170 
2180 
2190 
oe T 
2200 
2210 
2220 
22.30 

2240 

2200 

2260 

2270 

2280 

22970 

WwW P1iec 

2300 

2310 

2320 

2.330 

2340 

2350 

2360 

2370 

Sue 

2380 

2.3970 

2400 

“410 

2420 

ds 

2430 

eu" 

2440) 

2430 

t Aged 

28st 
Al 

ENDFROC 

DEF PROCclear (X,Y,L) 

FRINT TAE(X, YISTRINGS$(L,CHRE (32) ) 

ENDF ROC 

DEF FROCinput 

REPEAT ? REMse-«. Take @ beeb man? 

REFEAT $ REM.+«. Empty sari3 away’? 

REPEAT $ REM.+«. Going the right way? 

REPEAT $ REM... Still on board? 

FOR Y=23 TO 27 STEP 2 

FROCclear(2,Y,9) 

NEXT Y 

INFUT TAEB(3,23)"From "From$ 

INFUT TAB(S,25)"To "Tos 

E=ASCCLEF TS (From$,1))-97 

H=VAL CRIGHT#$ (FF rom$, 1) ) 

A=ASC CLEF TS (Tot, 1))>-97 

B=VAL CRIGHT&( To#,1)) 

UNTIL ES=0 AND Hs=0 AND A*>=0 AND E>=0 AND E<8 

8 AND ASB AND E<8 

UNTIL Choard(E,H)=1 AND HB) OR hoard(E,H)=2 

UNTIL board(A,B)=0 AND ABS(A-E)<=2 AND AES (CA-E 

EH > 

UNTIL ABS CA-E)<2 OR board( CE+A) 72, (CHtB)/2) <0 

ENDPROC 

DEF FROC jump 

beebs=heehbs-ARS (hoard ( CE+A) 7/2, CHtE) 72) ) 

board ( CE+A)/2, (CHtE) /2)=0 

PROCclear(2,27,9) 

INPUT TAE(C2Z,27)"+ To "At 

IF A¢t=""" THEN ENDFROC 

AL=ASC(CLEFT& (A$, 1)9-97 

BL=VAL CRIGHT#$(AG,1)) 

IF A1z=0 OR Al>7 OR B10 OR EL>7 THEN 2130 

IF board(Al,B1)<>0 OR ABSCAIL-AD<>2 OR ABSCE1-E 

HEN 2130 

E=ASH=B 3 A=ALSE=B1 

SOUND 1,°-5,150,3 

ENDFPROC 

DEF FPROCinstructions 

COLOUR 2 

FRINT TAR(C12,1)9"D KR AU GH T S" 

PRINT TAERC12,2) 5; STRING$S(15,"-") 

PRINT TAE(CO,5)"In this qame, I have the yello 

@c"' 

PRINT “and you have the white. You move by 

FRINT "typing the ’From’ and ’To’ co-ordinates 

PRINT “and pressing “returns; For example?" 

COLOUR 3 

FRINT TAEC10,11)"From 3 a2 

PRINT TAEC10,13)" To 63 

COLOUR 2 

FRINT “’"If you take one of my pieces, 

“returns 

“returns " 

YOu Wi 

PRINT "be asked whether you can move againt' 

COLOUR 3 

PRINT TARCLO,20)"+ To eeee" 
COLOUR 2 
FRINT “/"Tf you can’t move, just type “retu 

PRINT “"To enc the game et any time hit “escap 

COLOUR 3 
PRINT TARCL,310) "PRESS ANY KEY WHEN YOU’RE READ 
O's 
ih GIT 

ENDPROC 
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10 DIM array(7) 

20 REPEAT 

30 INPUT X 

40 UNTIL X<=7 AND 

array (X)=99 

Not so with BBC BASIC; even 

if X were more than 7, the 

second condition in line 40 is 
still tested — again causing 

the ‘subscript error. The only 
way round this problem is to 
have the conditions which ter- 

minate the loop on separate 
lines. So the inner loop first 

checks that the co-ordinates 
are within the dimension of the 
array before the outer loops 
allow the co-ordinates to 
access the array. IF... THEN 
lines cause the same problem, 

by the way, so we cant get 
round it like that! 

Its during PROCbeegbsgo 
that the ‘procedurists’ will no 
doubt throw their arms in the 
air in horror! Not only is there a 
‘GOTO’ but the procedure 
has more than one way out. 
And, I'm afraid there's worse 

to come! PROCbeebsgo calls, 
either directly or indirectly, 
five more procedures one of 
which has five exits and one 
having three GOTOs. While | 
agree that it's better to avoid 
these features because they 
can lead to tangled programs 
which are very difficult to 
follow, there are times when 

avoiding them makes for ‘con- 
trived procedures which are 
even more difficult to follow.- 

If you follow the logic of 
PROCbeebsgo through, you 
will find that the procedures 
which it calls are already 

SOFTWARE: Draughts 

beginning to create a web of 
their own. | could get out of 
this the easy way be quoting 
from other articles: “There is 
no reason why these  pro- 
cedures should not be tidied 
up and this is left as an exer 

cise for the reader’! To be 
honest, I have spent quite a 
bit of time doing just that and 
the result seems to be a 
reasonable compromise bet- 
ween tangled GOTOs and 
tangled procedures. Because 
of the way PROCbeebsgo 
operates it's not really possible 
to give a simple explanation 
of whats happening but the 
main features are as follows. 

The board array is scanned 
for a square containing —1 or 

—2 (a Beeb piece) and 
PROCfirstmove is called. This 
procedure checks adjacent 
squares looking for one which 
is unoccupied. If one is found, 

PROCsecondmove is called if 
the first move entailed taking 
one of your pieces. Once 
satisfied that the move is OK, 
the move is printed and the 
array co-ordinates are 
updated before the program 
retumns to the main body at 
line 130. This line simply 
checks that you have some 
pieces left and loops back to 
line 80. This test may seem a 
little simple but it does prevent 
any ‘arguments arising from 
the Beeb prematurely claim- 
ing victory when you may 
have felt that you were still in 
with a chance! In any event, 
you can terminate a game by 

hitting the escape’ key 
at any time when the = 
‘victor is obvious. 
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his program is, in 

effect, two routines 

which as a_ whole 

change the text dis- 
play on the Dragon, from 
normal to green characters on 
a dark screen background (or 
orange equivalents using 
SCREEN 0,1) with the advan- 
tages of being switchable in 
and out at will, and that it can 
be used by most existing 
software, of which more later. 
As a bonus, the command 
CLS will clear the screen to 
dark green. 
Some of the Dragon's ROM 

routines jump to an area of 
RAM between $15E and $1A8 
pnor to carrying out certain 

tasks. This area is split into 24 
sections of 3 bytes, each byte 
holding 39 hex, the machine 
code RTS instruction. If a disc 
drive is fitted, each section 
may hold a jump to the DOS. 
These vectors being in RAM, 
we can alter them to point to 
our own routines, so long as 

we pass control back to the 
ROM after execution. 

The two used here are at 

$167, which is passed through 
during all PRINT commands, 

called from $B54A, and $1 AO, 
used by CLS commands, 

called from $BASF. 
The code, which is fully 

relocatable, can either be 
assembled from Listing 1, or 
POKEd into place using the 
BASIC loader in Listing 2, 
after clearing memory space 
for it I used Dragon Data's 
Dream Editor/ Assembler, 
which took four passes 
because I used PC relative 
addressing. Any start address 
will do, although $7F20 
(32544) is the highest possible 
or the routine will not fit! 
Please remember to save the 
assembler source code or 
BASIC loader prior to running, 
and the object code, once 
installed, before it is 
executed, just in case a typing 
error has occurred. To save 
the code, the correct format 
for cassette users is CSAVEM 
"SCREEN", start end, exec 

where start is the loading 
address, end = start + 223, 
and exec = start as this is the 
initial executable address. For 
DRAGONDOS 1.0 users, use 
SAVE “SCREEN”, © startend 
+l,exec following the same 
rules as above. 
Once saved, type CLS and 

the usual prompt will appear. 
Now type EXEC and the start 
address. You will see a line of 

dark green under the EXEC 

a SSL 
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waiting for! 

command, with OK in inverse 
characters at the beginning of 
the line. Type CLS again. The 
screen will clear to dark green 
with the usual prompt in 
inverse characters. Only true 
CLS is affected: CLSO will 
perform as normal. All com- 
mands are now displayed in 
inverse characters, with lower 

case now displayed as non- 
inverse. 

There are two methods of 
switching the routine on and 

off Once EXEC is input at the 
start address, the contents of 

the vectors mentioned above 
are stored in data bytes within 
the program, and are 
replaced by jumps to _ this 
routine. EXEC at the start 
address +50 will reinstate the 

contents of these vectors so 
that PRINT and CLS will not 

pass through the routine. This 
is to enable other utilities to 

SOFTWARE: Dragon print reversal 

NEGATIVE 
THOUGHTS 
If you've ever wished that the Dragon 32 had a less 
dazzling display or wanted to print inverse numbers or 
non-alphabet-characters without the need to POKE to 
the screen —this program is the answer you ve been 

tb} 

use them if necessary, without 
interference. Once on, it may 

also be switched off and on at 
will by the command PRINT 
CHR$(1'7) from a running pro- 
gram or as a direct command 
from the keyboard. The 
address at start + 85 holds the 
character code which is 
recognised as a toggle on and 
off start + 194 is the flag itself, 
FF hex is on, O is off. One 
other useful address is start + 
211, the code used to fill the 
screen on a true CLS. To get 
the idea, try POKEing different 
values into it and typing CLS. 

The printing section of the 
routine checks to see if: 
@ it is the screen which is 
being printed to, not cassette 
or line- printer 

@ accumulator A holds a 
toggle or non toggle character 
@ the toggle flag is on or off 
@ the character to be printed 

falls within the normal alpha- 
numeric range or is a normal 
control code (eg carriage 
return or backspace) 
Once these conditions have 

been met, the character is 
‘adjusted’ to the inverse code 
and printed to the screen, 
updating the cursor position, 
scrolling the screen, and filling 
lines inverse space 

ee ~ 
wr a AMALAW LDL as required. 

he clear screen routine 
also checks the toggle flag. If 
it is set, it then ensures that a 
true CLS is being performed 
by checking the contents of 
the accumulator for aO or 3A 
hex, the former being a 
BASIC end of line and the lat: 
ter being the ASCII code for 

If found, a true CLS is per 
formed using the new code. 
When the routine on, I think 

the best way to see the full 
effect is to load a BASIC pro- 
gram, then LIST it Everything 
on the screen will be inverted. 
PRINT CHR$(1'7);:LIST and all 
should be back to normal. 
EXEC on and off does not 
atfect the toggle flag, which 
will remain as it was from the 
last PRINT CHR$(1'7) 
command. 

I tend to use the computer 
with this routine installed all 
the time as it does not affect 
programming or execution 

and may prevent eyestrain! It 
is loaded at switch-on by 
CLEAR 200, start address. 
Cassette users then type 
CLOADM ‘SCREEN’ and 
EXEC. For DRAGONDOS 1.0 
users, type RUN “SCREEN. 
BIN" after the clear command. 

I find that existing BASIC 
software often looks better 
using this program, with 
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Listing 1. 

7F20 7F20 ORG 7F2a 7F96 * NOW=64-95 32-635 — 34 
FE 20 FEE EE EEE EEE EE 7FORS . 
JF20 7F9S BaZa SURA £820 
7F20 SCREEN FRINT REVERSAL 7F98 ' 
7F20 FOR THE DRAGON 32 FES 

* 

e- 

¥ NOW=22—--6%% @-3i 224-255 
TF20 FULLY RELOCATABLE * 7F9S 

¥* 

ye 

* * 

IED 7F9O 81408 CMPA £$40 
FE20 7F9A 25O2 BLO  FRINTA 
FF 20 FFIC * 
FF 2a % 7F9IC 
7F20 ee ee ee 7FIC * 
7F20 BO@147 XECON LDA #147 sPRNT VECT 7FOC BROO ADDA £460 
JF2E A7BDOORS STA STR1I,PC 7F9E 6 
7F27 FC@L68 LDD 148 7FOE * NOW=54~95 
7F2A EDSDOOR? STD STR2,PC 7F OE * 
7FRE BOO1Ae LDA $1Ae ;CLS VECTR 7FOE A78E PRINTA STA = 4X+ 
7FS1 A7aDeecs STA STRE,PC 7FAG 2017 BRA STOREX 
7FS5 FC@LAL LDD $1A1 7FAZ 8Ce4ae RAKSPC CMPX £46400 
7FS8 EDSDEeeC? STD STR4,PC 7FAG 2734 BEQ OUTI 
7F3C 3e8C2F LEAX ONOFF,PC 7FA? 8620 LDA -£ S20 
JFSF BFO@LS6B STX $168 — 7FA? A734 STA yk 
7F42 Soeespaagy LEAX NEWCLS, PC 7FAR A/S STA 4X 
TEAS BF OLAI ST YX S141 7FAD Boer BRA STORE X 

7F49 SS7E LDA £$7E SUMP CODE 7FAF 8620 CARRET LDA £420 SELACK SOR 

WRITTEN BY M.A. SEYMOUR 

VERSTON 2:28 JUNE 1984 ee eee S 
* LEAVES 224-255 TO ADJUST * 

7F4R B7O167 STA $167 7FB1 A7BO ee 
7F4E B7O@LAG STA $180 7FRS IF 10 TFR X50 
IFS1 29 RTS 7FRBS C41iF ANDER £B1F 

ype x FR? 246F6 ENE = CARRET 
7FS52 ASBDOGB9 XECOFF LDA STRI,PC 7FR? FF RS STOREX STX $88 
7F56 B7OL67 STA $167 7FER SCOG0O CMPX £8600 
7FE9 ASBDOOAG LD& STR3,FC 7FBE 2702 BEG  -UPLINE 
FEST RIOLAG STA  $1Ae0 7FC@ B2O19 BRA  OUTI 
IFSO ECSC7D LDD STR?.PC 7FC2 BE6400 UPLINE LDXxX £LS400 

IF o% FEDO148 STD $149. 7FCS ECSS2e LOOFL LDD $20, xX 

TFs ECRDOO?4 LDD STR4,PC 7FCR EDSIL STD =, Xt + 
IF GA FDOLAI STD $101 7FCA SCOeSE@ CMPX £95E¢ 

Te) * RTS 7FCD 235F6 BLO LOOF 1 

EAE J 7FCF 9F 88 STX #989 
7F6E @DOF ONOFF TST $6F CHANNEL 7FDI CC2620 LDD  =Fe2e20 
7F7® 266D ENE STR 7NOT @: QUT 7FD4 EDI LOOF2 STD ,.X++ 
FET SA14 PSHS xX,.B FEDS SCH6HO CMPX £600 

7F74 8111 CMA £611 ; TOGLCHAR 7FD? 26F9 BNE LOOP. 
FF76 26s BNE TESTON 7FDER 86500 OUTIL LDA = £%e 
7F78 &38C67 COM TOGSTR,FC 7FDD 3014 EXIT1 FULS X,R 
7F7A 2OSE BRA OUT. | 7FDF 39 STR1 FCR #39 sWILL HOLD 
7F7D 6D8C62 TESTON TST TOGSTR,FC 7FEQO S959 STR2 FDR #3739 SPRNT VECT 
7FAG@ 275E REQ EXITL 7FE2 FF TOGSTR FCR FF ;AUTO ON 
7F82 FEB8 TEST LDX $88 ; CURSOR 7FENS “i 
7FB4 B1eR CMPA £88 s BACK SPACE 7FES S401 NEWCLS PSHS CC 
IFAS BILA BEQ BAKSPC JFES SDacra TST TOGSTR,PC 
7Fa8 a1ap CMFA £0D s CARR® RETN 7FEB 2711 BEQ EXIT? 
7FBA 2723 KEG CARRET 7FEA G1 Ge CARYON CMPA £30 
7FaC B12e CMPA £820 7FEC 2704 BEG CLS 
JFRE 254D BLO EXITS 7FEE S150 CMPA = £95A 
7F9@ 8180 CMPA £b80 7FFQ 2609 BNE. EXITS 
IFO? 2449 BHS  €XITI JFFE Céze CLS LDR £620 SELACK SOR 
TF 94 7FF4 BDRAT JSR $BA79 sROM CLS 
PF O4 LEAVES CHGRACTERS TO ADJUST 7FF/ Sola PULLS XE SOLD CO/SRT 
7F94 ASC=32-635 64-95 96-127 7FF9 2ee2 BRA STRS 
VFo4 TFFR S5ed EXITS FULS CC 
7F94 BBEE EORA £%40 7FFD 39 STRS FCB 39 SWILL HOLD 

939 STR4 FDR #3939 SOLS VECTR 

ee ok a 

7FI6 ¥ TFFE 

CLEARZO@, 20000: CLS 
INFUT "START ADDRESS":S , 

30 IF ST2&H7F2@ THEN PRINT "TOO HIGH! ":GOTO 2@ following places: 
40 IF ST<2000@ THEN PRINT ST"IS NOT PROTECTED! ":GOTO 20 
50 READ Dt:IF D&="END" THEN 10@ 
60 D=VAL ("&H"+LEFTS$ (Dt, 2) ) 
7@ *POKE ST,D_ @ where CLEAR commands 
30 C=C+D:S7T=ST+1 do not reserve enough of a 

9@ IF LEN(DS) 32 ee 
19@ IF C=21575 THEN 24@ ELSE PRINT "CHECKSUM ="C"WHICH IS WRONG" partition for the routine 
114 FRINT "PLEASE CHECK THE LISTING":END @ where software PRINTs 
oe cae nthe a ttpdene eho heh bbe emis ranges cc CHR$(17) to the screen for 
[20 DATA EDSDOeC2, ZOACTF, RFO148, 3O8DO@9D, BF@1IAL, B67E, B7G1¢ ME Ren eas ee another purpose 
40 DATA B7O@1A®, 39, A68D9039,B70167, AS8DOOAO, R7O1AG, ECSC7D 

i5@ DATA FD@148, EC8D0094, FDO1A1, 39, OD6F, 266D, 3414, 8111, 2605 @ where PEEKs to the screen 
16@ DATA 638067, 205E, 6D8C62, 275K, 9E88, $108, 2714, 814D, 2725 are used to find printed 
ne nabs ge Sere Nr cin oats ogee gin ed (ola alphanumeric characters or, 
80 DATA 8CO400, 2734, 8426, A782, 200A, 8620, 8780, 1F10,C41F e 
194 DATA 26F4, FFAS, 8CO600, 2702, 2019, GEG400, ECA820, EDS1, SCOSEO conversely, they are POKEd 
200 DATA 25F4, 9F88, CC2O20, EDB1, 8CO600, 26F9, 8600, 3514, 39, 3939,FF 
21@ DATA 3401, SD8CFA, 2711, 8100, 2704, 813A, 2649, C620, BDBATI 
220 DATA 3514, 2002, 3501, 39, 3939 
3 DATA END Machine code software can 
24@ PRINT"END ADDRESS ="ST-1, "EXEC ADDRESS ="ST-224 also benefit from = 

changes only necessary in the 

to the screen. 

250 PRINT"EXEC OFF ="ST-174 assing t is Listing 2. p g through this 
routine. 
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If you know what's good for you - you'll take our BICK.. 
The Climax 60 Multi-User Computer is big enough to get 
things moving yet small enough to fit your bank account. 
No business can afford to run a computer that is more of a 
hinderance than a help - more a gadget than a tool. Climax 
Computers saw the need for a real business-like machine that 
had all the answers. The Climax 60 has all the answers, a small 
but powerful unit that can handle 4 terminals just as easily as 
32, can expand its memory from a generous 256K RAM up to 
2 megabytes and its hard disc storage will grow from a 
remarkable 10 megabytes to an astonishing 300 megabytes. 
So you can see that you could never outgrow the Climax 60, but 
you need not be afraid of controlling such power, the BIGK 
operating system is built in as standard and you couldn't get any 
friendlier than that. 
It actually allows the non-computer expert (which most of us 
are) random access to the data base with practically no training 
at all - it really speaks your language! In addition we have a 
comprehensive library of off-the-shelf software from 
TOTAL FINANCIAL CONTROL through COLOUR GRAPHIC 
SPREADSHEET to one of the highest levels of fifth generation 
programming languages called POLYLOG. 

Climax International Limited, 
11/13 Mackintosh Place, South Newmoor Industrial Estate. 
Irvine, Ayrshire KA11 4JT. Tel: 0294 216444 

COMPUTER 

It speaks your language 

local businesses in activities as wide ranging as the Health 
Service and Double Glazing. 

_ The Climax 60 will certainly get things moving, contact us now 
_ and find out how well it fits your bank account - you'll be 

pleasantly surprised. 

Our Customers range from international organisations to small 

| would like to know more about the Climax 60 | | a q 

| Please ask one of your representatives to call [| | 

| Name | 

Company | 

(Lh io a a a ee eee ae ee ee ee eee 

| | 
| | 

Post Coupon to the: Sales Director | 
Climax International Limited, 11/13 Mackintosh Place, 
South Newmoor Industrial Estate, Irvine, Ayrshire KA1] 4JT A 
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SOFTWARE: NAS-SYS printing 

he reason this utility 
was written is that, hav- 

ing recently been work- 
ing on a search mode for 
BASIC, I found the need to 

save screen __ information 
gained from differing software 
packages, all of which 
needed to be set up to 
output to the serial port, or 
have an I/O routine needed to 
do the job. This, unfortunately, 

leaves the screen full of 
additional commands with the 
data that you wanted scrolled 
off the screen! The other 
problem is that the top, or title 
line is difficult to control; when 
using the ZEAP assembler, this 
line contains useful informa- 
tion which you might wish to 
keep. 
My answer is an additional 

monitor command which out- 
puts the entire screen con- 
tents, with EVEN © parity 
supporting the printer BUSY 
signal, to the serial port. 

This brings a few points of 
interest 

@ The hardware contigura- 
tion for the serial port is either 
cassette or TTY, the selection 
being made by DIL switches. 

SW2/l and TX/RX speed 

SW2/4 selection 

SW/2 TX clock select 
SW2/7 Serial input 

select TTY 
or CASS 

It the TTY option is needed 
then SW2 2/4/7 will need 
changing. However, if you 
look at the Nascom circuit, you 

will see that transmission at 
cassette speed (300 or 1200 
baud) is possible without the 
need to change any switches. 
@ If we do use the cassette 
speed for the V24 outlet, then 

A C. Ellis 

The function of the parity bit 
is to ensure that the data has 
not been corrupted. Normal 
parity options available are 
even, odd, mark and space. 
The last two options set the 
parity bit to 1 and O respec- 
tively, but the first two work as 

follows: 

Lets send data with even 

parity: A = 41H = 0100 
0001. The number of ls is 

even, so leave bit 7 at0O. 

4, 

Now C= 43H = 0100 0011. 

CASSETTE 
DEMODULATION 

FROM 
CASSETTE 

TO 
CASSETTE © 

CASSETTE 
MODULATION 

TTL TO V24 
CONVERTER 

TO V24 © 

NAS-~SYS 
PRINTING 

V24 TO TTL 
FROM V24 © CONVERTER 

At last, for Nascom users, a program that demonstrates 
a simple method of getting screens from NAS-SYS to a 
printer without switch option changes. 

This time the number of Is is 
odd, so set bit 7 to make the 
total number even. Hence, C 
even parity is 1100 0011, ie, 
C3H not 43H. If you make the 
number of 1s odd, then you 
are running odd parity. 

TTL/V24 voltage levels 
When transmitting using the 
V24 convention, the signal 
swings (ideally) between 
—I2V, logic). to FIZ V, logic 
1. The switching thresholds 
are at +3V (see Figure 3). 

Using TTL the inputs to the 
devices expect to see a logic 

O voltage of between 0 to0.8V 
and the logic 1 voltage 
spread of (2-5V) (see Figure 
4). 

THE HARDWARE 
Running this program 
without any changes to the 
software requires a hardware 
modification. It is only a case 
of adding a V24-to TTL con- 
vertor to the spare input on 
port O (bit 7) but if you do not 
feel sufficiently confident 
about brandishing a soldering 
iron, an alternative software 
patch will be outlined. 

The circuit in Figure 5 
allows the BUSY © signal 
generated from the external 

\ \ \ \toe 
i oe, ee eee) 

we may be faced with further 
problems, ie, will the device 
that we are sending to 
expect to have a valid parity 
bit? Or, at a speed of 1200 
baud, can the device keep 
up? 

The following paragraphs 
explain some of the terms and 
conventions used later in the 
article. 

Figure 1 Block diagram of serial connections to UART. Figure 3 Transmissions 

using the V24 convention — 
the switching thresholds 
are at+ 3V. 

rey Te eo INDICATES ONE 
LEVEL OR 
THE OTHER 

+3<V<12V 

DEPENDING i j\\\\\\\ LLEVA 
ON DATA 

HARD 
WIRED 
OPTION 
ON UART 

A bit of parity When com- 
municating in a _ normal 
asynchronous mode, the 
serialised data is boxed up 
with stop bits, start bits and 
the parity bit (the MSB of the 
data — see Figure 2). 

Figure 4 Transmissions Figure 2 Serialised data ‘boxed up’ with stop bits, start bits 
using the TTL convention and the parity bit. 
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device to enter the Nascom. It 
only needs four connections, 
IN to printer BUSY, OUT to test 
point 3 and the supplies to 
—5V and OV. In my own 
machine it fits on a small 
board attached to the under 
side of the main card. You 
could just as easily use a cus- 
tom IC such as a 75154, but 
as I already had the compo- 
nents in my bits box, and Nas- 
com themselves didnt use 
custom drives, | took the easy 
way out 

BUSY 
In the specifications of most 
printers you will find the print 
speed, usually in characters 

per second, and the line 

speeds at which the printer 
will work At low line speeds 
the printer will keep up with 

Figure 5 Circuit to allow the BUSY signal generated from the 
external device to enter the Nascom 

the rate at which the charac- 
ters appear from the line. If 
however, the printer is used 
with higher line speeds, more 

and more data builds up in 
the buffer. Eventually the point 
is reached when the buffer is 
full and then incoming informa- 
tion will be missed. To avoid 

an output line to the host tell- 
ing it that it cannot accept any 

more data. This is the BUSY 
signal. At line speeds of about 
1200 baud the BUSY signal is 
needed as the printer buffer 
fills very quickly, but at 300 
baud it should be possible to 
leave it out. 

your machine is not logic 
seeking, the print rate will fall 
as the data per line de 
creases. This is due to the fact 
that the time taken to com- 
plete the head movement is 
non- productive, and data may 
still be coming in from the 
line. BUSY is also asserted by 
most printers if the machine is 
on, but deselected if the 
paper runs out 

THE PROGRAM 
The process of altering the 
command table of NAS-SYS is 
well known by now so | will 
omit the explanation as it has 
been described in other 
articles. 

To use the D command, first 
load the machine code into 
RAM from OC80H_ upward 
then execute the trigger pro- 

the input, printing at, or above this situation, the printer sends One point to note is that if gram at OCF8H. This will 

Listing 1. Assembler source listing for the screen dump routine. @L47 10F9 0519 DJNZ LP2 
e049 ch4cen e520 CALL CRLF 

wie on4ac E14 e520 POF HL 
ha ene ee a ae @n4n Ls 0540 FOF DE 
os ms Sssemn er =Oirize 1stine @n4e ee e550 Por Rae 

St, y 
9010 s;Eauate variables Dar F1 0566 POP AF 

i as i i ii ense c9 0570 RET 
OC20 OBFE 00230 TABLE EO @BFEH 

acs OC71 0040 STAB EG e@C71H eee FSUSrORTINeS 

OCS eoer 0050 CR Eo @DH F . ei : ons1 FS 9410 OUTPUT PUSH AF 
OCSe C004 voce Lr EQU @AH ens? DROO 0620 BUSY IN  Ar(@) $Loop to test 

Q@054 CB7F 0430 BIT 7+A S$busy line of printer 
OnS4 C2S2OD 0440 JF = NZ» BUSY 

ee nn ens? Fi 0450 POF AF 
0050 FSpace for table eDSA CBEF Q440 RES 7A 

ensc B7 0470 OR OA 
ODSD EASZON e480 JF FE,OVER 

7 ca = Ae ee QD4@ CBF 04,90 SET 7)A 
OLEO 007: 9100 DEFS O75H OLG? D041 0700 CIVER CLIT (1)+A $Cutput the char. 

0044 NBO? @710 EMPTY IN Ar(2) 
sath eek QLie CB77 0720 RIT 4A 

sae coee eh eee Ce ae OD4e CAL40N 07:30 JP Z+EMPTY 
piviles $i3¢ ENT ONG C9 0740 RET OCF 218807 0140 LD HL» @788H ie Na 
oe Scceeey eee LD DE eleeH enact 2E0n 0760 CRLF LD ArCR 
OFE 01700 0140 LD Bis @7SH OnAe ros1e0 9770 CALL OUITELIT 

00101 EDBO 0170 LOIR sCopy table to ram 74 ACOA — % A.1E 1 EDBO ! 7 QLI71 SEA 0750 LD AvLF 
O02 ZiFEOR 180 LO HL,»TABLE big ntints z . Sa pec ras bie : 7 : | O72 COS1en a770 PALL OUTRLIT 
OLO4 227100 0179 LO (STAB)+sHIL sSet new pointer ODT mo alee RET 

O00? F1110L e260 LO HL» DMP ve ‘ 
Qner 228400 e210 LO  (TABLE+"D+"D) »HL ty ee re ” 

ia aie rs pe QL77 SEZA @22@ LINE LO Ay" * 
ODOF DF OE 0220 SCAL @SBH O79 CDS1eD e839 CALL OUTPLIT 

@24@ sThe screen dume command pei fone eote Lat} bite = . ann OD7E 7E_ @25@ LINELP LD A+ (HL) 

ori11 FS @240 DLIMP © PUSH AF | se os ceeded 
3 BS? gama “hes” 2704 "LISH re 9 a A a - 

Sor = ious es DE rise ron ae aad nttin 
eni4 —5 290 PLISH HL ens Se JNZ LINEL 

S Chae 3 is mR a =— 
oe “ati oo. — ee ODaS SEZA O70 LD Ay# 

ODLA ZEZA O320 LP1 LD Ar"* oS? LESteE Tee CALL OUTPUT 
onic COS1Ob e330 PALL OUTFIT oe P 
@LiF 10F% 0240 [MINZ LP 4 ODA UP? 0916 RET 
Q021 Ch4cen e350 CALL CRLF 
O24 2iCACR o240 LD HL» @BCAH 
R27 £D7760 9379 MALL LINE sQuteput the top line _ oe 
OneA COATED O2z@ CALL CRLF ZEAF Z3@ Assembler - Symbol Table 

O20 210A03 9390 LD HL+OS0AH 
OLZG OGOF 0400 LD =o By AS 

e033 CD770D edze CALL. LINE tae et ae aes bee 
O034 CO4TOD O430 CALL CRLF i iS ot Ren tees 

pe os ak ME a Fao ae ae @D32H 0410 DUMPLF Q064H 0710 EMPTY 
. othe is ! ? “ « J ’ oo s pie gs ee ae ae QQ0AH 0040 LF QLI77H 0220 LINE 

@D7EH 9850 LINELF n 320 LP OD3E 10F 2 0470 DJNZ DUMPLP wig sib a esl rare ogi ets 
0140 0432 0450 Lo B,S@ OD42H 0490 LFS @DS1H 0410 OUTPLIT 

On42 SEPA 0496 LFS Lo Ay "'* OD42H 0700 VER OI 71H 0040 STAB 
On44 FDS1ien 0500 CALL OLUTFLT O@BFEH @@20 TABLE 

LS TE TE AE EL LE I LE LS eS SLL LE ELE AGE I GL ap BT ER BS EB RR a RR a aE SRLS Re AS SE ES AO ED a a 
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SOFTWARE: NAS-SYS printing 

D COMMAND. 

SAVE 
ENVIRONMENT 

CALL CRLF 

LD A,’’* 
OUTPUT * 

CALL OUTPUT \ i 
TOP OF FRAME? 

YES 

CALL CRLF 

SET HL TO START 
OF TOP LINE 

CALL LINE 

CALL CRLF 

SET UP COUNTERS 
AND POINTERS 

SAVE LINE 
COUNT 

CALL LINE 

CALL CRLF 

INCREMENT VIDEO 
POINTER THROUGH 

MARGIN 

COMPLETED 
SCREEN 
DJNZ 

11% LDA, 
OUTPUT * 

CALL OUTPUT 

DONE 
BOTTOM OF 
FRAME? 

RESTORE 
ENVIRONMENT 

RETURN 

TRIGGER 

COPY COMMAND 
TABLE TO RAM 

CHANGE STAB 
POINTER 

SET UP D 
COMMAND 

RETURN TO 
MONITOR 
SCAL Q5BH 

CRLF 

CALL OUTPUT 

CALL OUTPUT 

RETURN 

LINE 

CALL OUTPUT 

LDB, LINE 
LENGTH 

LD A, (HL) 

OUTPUT 

INC HL 

YES 

CALL OUTPUT 

RETURN 

Figure 8 Flowchart to illustrate the logic of the program 

COMPUTING TODAY OCTOBER 1984 

OUTPUT 

PUSH AF 
SAVE CHARACTER 

GET BUSY BYTE 
IN A, (0) 

BIT7,A 
TEST BUSY FLAG Sia 

LOOP 

PRINTER 
BUSY? 

NO 

POP AF RESTORE 
CHARCTER 

RESET7.A 

SET FLAGS 

PARITY 
YES CORRECTION 

PARITY 

SET7.A 

CHARACTER TO 
OUT (1), A ae PORT 

IN A, (2) 

BIT6,A CHECK THE 
CHARACTER 
HAS GONE 
FROM THE 
UART 

BUFFER 
EMPTY? 

YES 

RETURN 
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HEKEKKEREEKEEE HEE EKHEK HERE HER KEES KHER R HEHEHE KKH KRKEE 

*#ZEAF 2.1/ Free=2524 End=@0@DSB Ent=@CF * 
#0310 LO Bs S@ ¥ 
HF /4D/ ¥ 
*#0480 LI B+ S@ + 
A * 

# ¥ 
#N # 

¥#¥NAS-—SYS 1 + 

*T) * 

*Error * 
*EDOO3 + 
*Copyriaht (c¢) Sisma Software Unit # 
13 % 

¥NAS-SYS | + 
*T * 

% % 
HHH HHH HHH HHH HEHE HEHE HHH HE RHEE HEHE HHH HEHEHE HHH HEHE 

Figure 7a Ascreen dump under NAS-SYS. 

KEEEKEEEEREEEHEEEKE HH EE HE REH EH EKEERRHHHRHEE HHRE HEH HHH HEH 

% 

*T TEST TEST TEST TEST TEST TEST TEST TEST TE 
*#ST TEST TEST TEST TEST TEST TEST TEST TEST T 
*#EST TEST TEST TEST TEST TEST TEST TEST TEST 
*¥TEST TEST TESST 
OK 

*LIST 
% 

¥10 FOR X=1 TO4 
#20 PRINT" TEST TEST TEST "3 
¥3@ NEXT 
¥40 DOKE 4100,-32748 
¥50 ASUER(O) 
*xeRLIN 

* TEST TEST TEST TEST TEST TEST TEST TEST TEST 
* TEST TEST TEST 
PEGG EE EGER EH HEHEHE HEHEHE HEHEHE RHEE EH HK HHH HEHEHE HEH 

ok OK Ok OK ok OK ok OK ok OK ok Ok ok OK ok 

Figure 7b A dump called from a BASIC program. 

retum the machine to NAS- 
SYS with the D command in 
the operating system. Remem- 
ber that you will have to re- 
execute the trigger if you reset 
your Nascom as it will reset the 
STAB pointer in the 
workspace. 

The dump command can 
also be used in a BASIC pro- 
gram to output the screen con- 
tents at any time during the 
running of the program. To do 
this, create a user machine 
routine such as follows: 

DF 44 SCAL “U;" U=55H 
C9 RET 

An example of the dump 
routine called from BASIC is 

shown in Figure 7. In this case 
the machine code _ location 
was O8000H and set up by 
lines 40 and 50. Notice that as 
the screen was dumped from 
within the program, it will not 
show the screen as it looks 
when the program is ter 

minated with the usual prom- 
pt, Ok or whatever. The 
screen is bordered by *s so 
that the edges are clearly 
detined. They might not be so 
easy to determine from the 
characters alone. 

Printer parity 

@ To support odd parity 
Change assembler line 760 to 
JP PO,OVER or in machine 

code, change address DSDH 
to E2H. 

@ To support mark 
Assembler X 740 760 to delete 

lines 740, 750 and 760 or in 

machine code, insert NOPs 
OOH into addresses D5AH to 
D5FH. 

@ To support space 
Assembler X ‘750 7770 to delete 

lines 750, 760 and 770 or in 

machine code, insert NOPs 

OOH o addresses D5CH to 
WATT 

Alternatives to hardware 
BUSY 
@® Run cassettes at 300 baud. 
The lower speed should make 
it unnecessary to use _ the 
BUSY signal. 
@ Supply a software delay 
loop as a subroutine that is 
timed just long enough for the 
printer to catch up, then insert 
the assembly line: 

015 CALL DELAY 

When dumping the screen, 
the cursor will disappear and 
the screen will appear to be 

locked up if the printer is 
deselected. If this is the case, 
all you need to do is hit the 
select button and the dump 
will commence. If you think 
the printing might have been 
suspended, count the number 
of times the computer scans 
bit 7 port O and gets BUSY as 
a reply. If it exceeds a preset 
value, have the machine print 
a message such as I/O timed 
out’ and then return to monitor 
under SCAL O5SBH. | wrote my 

own I/O system in this way 
because attempts to modify 
NAS-SYS didn't work! If you 
leave the first character posi- 
tion vacant then you can use 

NAS-SYS as a single page 
text editor and then 

dump the information 
to a printer. 
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give you a truly personal approach to microcomputing. 

bs Iam enclosing my (delete as necessary) 7 
cheque/ Postal Order/ International Money | SUBSCRIPTION Orde for ! made paya - ° | 

| ORDER FORM Debit my Access/ Barclaycard" | 
| Cut out and SEND TO: secrlahie aac a. | | COMPUTING TODAY Subscriptions 7 
| ESE OUEE Please use BLOCK CAPITALS and include postcodes. | 
| 179 THE MARLOWES, PRE Eee reel MRE 8 crea Deni 4 a vig paalig Wry mea NS 7 : HEMEL HEMPSTEAD, delete accordingly : HERTS HP] 1BB. it. er ee er ery were eee 
7 Please commence my subscription to Computing | fodey wit the... ee ee PO) Ske REE St RG ewe GaN Eadie UR UN ulm euwananks 

| SUBSCRIPTION as for 12 issues SB OPS rere eae eh 2S |, es erie 3 

l “pring £17 6 for 12 nec TE ay ashe Gi Re ers nck: Myce aida eles ainae ovat emda en eaece r 
| (tick ces Overseas Surface Be) HOt iat tah sees ree ull ceatian beck ene doen oie | | ee £37.20 for 12 issues | 
Ee Ee NTS ae VT 2c. | Ld, a an a re re aes = 



LUCAS HUN@)sfe, 
NASCOM 3 

CPU Z80 
MEMORY 48K RAM, 14K ROM 
LANGUAGE Microsoft BASIC 
MASS STORAGE Cassette unit at 300 or 

1200 baud 
Discs available: 5%" floppies storing 
350K per drive 

OS CP/M or NAS-DOS 
KEYBOARD OQwERTY 
INTERFACES RS-232C, 16 parallel I/O lines for 

control functions, NASBUS for system 
a 

DISPLAY TV and video outputs provided 
GRAPHICS 40 by 25 text 

96 by 48 block graphics: extra 
hardware required for high 

In days gone by, falconry was the sport of gentlemen and resolution 
kings — ‘this noble and time-honoured tradition is not so SOUND Optional 

prevalent in these technological times, and it is quite a ee ee 
pity, too. Just imagine the pride you'd feel standingin your Notes. The Nascom 3 —— latest in a long line of Z280- 
own back yard while your very own hunting falcon based personal computers. The RAM may be expanded tc 

an 64K, and the screen resolution may be improved by adding 
swooped down upon unsuspecting dogs, cats and the Advanced Video Controller card (plugs into NASBUS). 
Ford Sierras. This gives 784 by 256 two-colour or 392 | by 256 eight-colour 

For a limited time only, Computing Today is offering high Reealin ion graphi cs. There is also a light pen option and 
you the chance to experience the thrill of commanding user programmable characters. Often used as an industrial 
your own bird of prey, with the new CT Hunting Falcory control unit or development system 

Magazine Binder. Swift of wing, sure of eye and made of 
genuine vinyl and cardboard, the Computing Today LUCAS LX 
Hunting Falcon/Magazine Binder is the spitting image of 
the hunting birds of old to anybody suffering from perenne mpi RAM 
cataracts. Release it from your Q@rm, an dit t dives ju stlikea LANGUAGE fabian en A STC 

traditional hawk. If it lands on a smal] animal, it will pro- MASS STORAGE Cassette at 300 o a S00 bead 
bably stun it. Also, when you tire of the sport, and would Single or twin 514’ floppy disc drives 
rather hunt hedgehogs with your Ford Sierra, your Coa os CP/M 2.2 (supplied) or NAS-DOS 
Hunting Falcon converts i a useful magazine binder KEYBOARD QWERTY, cursor, numeric pad, 
that holds a full year's suppl y of Computing Today. The function keys 
new CT Hunting Falcon/Magazine Bin der will cost you INTERFACES RS-232C, Centronics, interface for 
not a farthing more than the old binder alone used to: just 5 Mb Winchester, control bus 

£5.00. This includes postage and packing, so your falcon (see below) | r | 
ron't have to tire itself Fhe Regist RE oe DISPLAY Monochrome monitor supplied, colour 

wont nave to tire itsell out Ilying to your abode. option al io 

GRAPHICS 80 by 25 text, with user-defined block 

ori Sa Ta a a ae aac ae in ceased Teaebie" cain ala aemia eae se ties 
392 by 256 eight-colour or 784 by 
256 two-colour high-resolution graphics 

SOUND No 

Cut out and send to: 

COMPUTING TODAY HUNTING 
FALCON/MAGAZINE BINDER, 

INFONET LTD, 
TIMES HOUSE, 

179 THE MARLOWES, 

Notes. The Lucas LX is a computer which is aimed at the 
more professional and business users. The use of the CP/M 
2.2 operating system means that a’wide range of 
applications software is available, including Wordstar, 

HEMEL HEMPSTEAD Supercalc, and Calcstar. The choice of serial and parallel 
’ interfaces allows most popular printers to be used. There is 

HERTS HP1 1BB, an additional parallel interface connector which provides up 

| 
| 
| 
| 
| 
| 
| 

ee | to 16 on/off signals. 

| 
| 
| 
| 
| 
| Name (Mr/ Mrs/ Miss) ni aka wea aE rent wed sea BEd eee 
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on 62 OSs 8 8S UE SECS S SE EE OP ee SE 2 OW Owe OPES. 8 Eee 8 Oe ee ee ae ee eee. eee 

Q T 
OD ¢ Q / T O ‘l CN — a 

COMPUTING TODAY OCTOBER 1984 



CBM = FUNO}510)B) 7.045 

DEVON 

PLYMOUTH'’S 

S & R BREWSTER LIMITED 
86-88 Union Street, Plymouth PL13HG 

Tel: 0752 665011 Open: 6 days 

DORSET 

PARKSTONE COMPUTER SYSTEMS 

Main Nascom Dealer & Service Centre 

Also Dealers for Gemini. Transtec 

18 Station Road, Lower Parkstone, 

Poole. Dorset BH14 8UB. 

Tel: PARKSTONE (0202) 746555 

LANCASHIRE 

EV COMPUTING 
700 Burnage Lane 
Manchester M19 
Tel: 061-431 4866 

80-BUS SOLUTIONS 

SUFFOLK 

M. D. W. ELECTRONICS 

47 Woodbridge Rd. East, Ipswich 

IP4 5QN. 
Tel: (0473) 78295 

ascom Naspus ;emM I 

EYTE-RITE 
Llandaff R & TV Ltd, 24-26 High St., 

Llandaff, Cardiff. Tel: 0222 563760 

MW. Wer 

Net NOork Draa r Perinnerals 

WARWICKSHIRE 

BUSINESS & LEISURE 
MICROCOMPUTERS 

16 The Square, Kenilworth, 
Warwickshire CV8 1EB 

Tel: 0926 512127 
Ve are the largest Lucas Nascom 
Jealer in the UK and carry the greatest 
/ariety of products for this range of 

computers 

A NPAT NE REE IO ET EM OR 
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CHESHIRE 

Automated Business Equipment 
Ltd — Stockport — 061-432 0708 

CBM _ specialist for industrial 
accounts, management graphics 

| and planned maintenance. | 

HERTFORDSHIRE 

Alpha Business Systems Ltd 
Church Street, Industrial Area, Ware, 

Herts. Tel: 0920 68926 
Specialists in recommending and 
supplying complete systems for small 

businesses 

Me} iste), 

ae APRICOT 
Ma Vinci SIRIUS 

Computer COMMODORE 
: IBM 

Approved Dealer 
112 Brent Street. 
Hendon. 
NW4 2DT 
Tel: 01-202-2272 

MAYFAIR MICROS 
for a full range of Commodore 

equipment at very competitive 

prices. Blenheim House, Pod- 

more Road, London SW18 1AJ. 

001-629-2487 

STAFFS 

- ~ 
COMPUTER 
CAS/INZZ” 

The store with everything for the en- 
thusiast. Official Commodore Dealer 
and service and information centre 

24 The Parade, Silverdale, Newcastle, 
Staffs. Tel: 0782 636911. 

KEY COMPUTER SERVICES 
LIMITED 

Micro Computer solutions to everyday 
business problems 

Osborne House, 28 Osborne Road, 
Newcastle upon Tyne NE2 2AJ. 

Telephone: (0632) 815157 

Directors: J. Sowerby, V. Shepernson 

SIGMA SYSTEMS LTD 
266 North Road, CARDIFF 

Tel: 621414 
Ya Also aUTNe riSé¢ } 

“at | ConA A 4 T ( 
} > 4 “s\ | 1 
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WEST MIDLANDS 

MICRO BUSINESS CENTRE LTD 

Wolverhampton Computer Centre, 17- 

19 Lichfield Street, Wolverhampton, 

West Midlands WV1 1EA. Tel: (0902) 

29907 or 29021 
Complete range of Commodore pro- 

ducts always available 

YORKSHIRE 

YORKSHIRE ELECTRONICS 

Commodore Appointed 
Commerical Systems Dealer 
Full range of peripherals and 

Software available 

Caxton House, 17 Fountain St.., 
Morley. West Yorkshire. 

Tel: 0532 522181 

© 

COMMODORE 715B 

CPU 6509 
MEMORY 256K RAM, 20K ROM 
LANGUAGE Commodore BASIC 
MASS STORAGE No cassette 

Single or dual 5%" f 
OS Commodore's DOS 
KEYBOARD QWERTY, cursor, numeric pad, 

function keys 
INTERFACES RS-232C, IEEE 488, memory bus, eight- 

bit parallel, cassette port, second 
processor bus 
Monochrome monitor supplied 
80 by 25 text, block graphics 
Three channels 

‘ 

loppy disk drives 

DISPLAY 
GRAPHICS 
SOUND 

Notes. The Commodore 715B is the top model in the 700 
range of business machines. Although built round the 6509 
processor, there is a second processor option (8088). The 
machine has been designed to meet IEC specifications. The 
black-and-white monitor screen is integral and features tilt 
and swivel. The keyboard may be detached. 
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CPU 6510 
MEMORY 64K RAM, 26K ROM 
LANGUAGE Commodore BASIC 
MASS STORAGE Cassette unit at 300 baud 

— 

9" floppy discs available 
OS Commodore's own 
KEYBOARD QWERTY, cursor, function keys 
INTERFACES IEEE 488 bus, cartridge port, cassette 

port, two joystick/light pen ports 
DISPLAY TV output 
GRAPHICS 40 by 25 text, block graphics (user 

definable) 
320 by 200 high resolution graphics in 
16 colours 

SOUND Three channels 

Notes. The Commodore 64 is a popular micro with a great 
deal of games software available. There is also some 

ess software, such as spreadsheets and word 
sors, available but this suffers from the lack of an 80- 

olumn screen. Graphics and sound have extensive 
»s, for example eight multicolour sprites and three 
sound covering nine octaves each. 



SHARPHWIUC@}5(@)B) 27.0 451 
SHARP MZ-700 

CPU ZB80A 
MEMORY 8K ROM, 68K RAM 
LANGUAGE S-BASIC 
MASS STORAGE Optional builtin cassette, 1200 baud. 

Disks available. 
KEYBOARD QWERTY, cursor pad, function keys 
INTERFACES Parallel expansion bus, printer port, 

joystick port 
DISPLAY 40 by 25 text, 80 by 50 eight-colour 

graphics 
SOUND Single channel 

Notes. The MZ-700 series is Sharp's latest addition to the MZ 
range of home computers. The basic unit may have either an 
optional cassette deck, or four-colour printer/ plotter, or both, 
which slot into the main case. Disk drives are now available 
from several suppliers. The ROM includes a 4K character 
generator for twice the usual number of block graphics, while 
the 4K video RAM is separate from the other 64K, all of which 
is available for the resident language and program text 
(BASIC or other language must be loaded from tape or disk). 

a a ADS Be he be be od Be ee e 
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SHARP MZ-3541 

CPU ZB0A (two), 80C49 
MEMORY 128K RAM, 8K ROM 
LANGUAGE Sharp BASIC 
MASS STORAGE Twin integral 5%" floppy disk drives, 

total capacity 1.28 Mb 
KEYBOARD QWERTY, cursor, numeric pad, 

INTERFACES 
function keys 
RS-232C, Centronics, interface for 
extra external floppy disks 

DISPLAY Monochrome monitor, colour optional 
GRAPHICS 80 by 25 text, 640 by 400 high-resolution 

graphics 
SOUND Single channel 

Notes. The Sharp MZ-3541 is aimed at the businessman. 
RAM is expandable to 256K, while two disk drives may be 
added externally to complement the integral pair. Colour is 
only possible with the optional graphics expansion RAM. 
One Z80 handles the main CPU activities while the other 
handles peripheral activities. The third processor handles the 
keyboard. The availability of CP/M means a ready supply of 
business software. 

CAMBRIDGESHIRE 

MS Consultants (Cambridge) Ltd 
Bridgefoot House, 159 High St., 

Huntingdon PE18 6TF. 
Tel: 0480 51721 

Specialists in ACT hard & software 

BROMLEY BUSINESS 
COMPUTERS 

Tower House, College Road, 
Bromley, Kent BR1 3NJ. 

Tel: Bromley 6226 

me} iete), 

POSEIDON COMPUTER 
SERVICES LTD. 

of Hampton 
S.W. London dealer for Sirius | 

Demonstations by appointment. Most 
types of printers supplied. 

Bespoke Software a speciality 
Competitive prices. Full UK delivery 
Tel: 01-941 1147/5986 Telex: 8954665 

MIDDLESEX 

SIRIUS AND APRICOT 
IN STAINES 

Micronomy Ltd., Unit 18, 
Ceniral Trading Estate, Staines, 

Middlesex TW18 4XE. 
TEL: STAINES 63651 

SIRIUS 
is alive and well and supported at 

(Office Equipment) Ltd, 
The Scottish Computer Centre 
Anderson Centre, Glasgow 

041-221 8413/4 
34 Queen Street, Edinburgh 

031-225 3871 

CROWN BUSINESS 
CENTRE LTD for ACT 

55-58 South Street Ltd., 
Eastbourne, Sussex BN21 4U2 

Tel: 0323 639983 

SIGMA SYSTEMS LTD 
266 North Road, Cardiff 

Tel: 0222 621414 
Main dealer and Service for 
ACT, SIRIUS, APRICOT, 

IBM, COMMODORE & DIGITAL 

SCOTLAND 

CAMBRIDGESHIRE 

MS CONSULTANTS 
(CAMBRIDGE) LTD 

Bridgefoot House, 
159 High St.. Huntingdon 
PE18 6TF. Tel: 0480 51721 

Specialists in Sharp 
Hardware & Sottware 

LANCASHIRE 

STATION ELECTRICAL 
Dept CT, Coastal Road, 

West Bank, 
Lancs LH26HN. Tel: 0524 824519 
Large range of software, books and 
peripherals for SHARP MZ 700. 2nd 
hand computers bought, sold and 

part exchange. Also repairs. 
SAE for lists 

FOR DETAILS ON 
ADVERTISING IN 
MICRODEALER 
FEATURES 

RING 
01 - 437 0699 

Ext. 331 

LINCOLNSHIRE 

SHARP CENTRE 
16 Melville Street, Lincoln. 

Tel: Lincoln 32379 

All Sharp Microcomputers. Specialists 
in Industrial Process Control Systems. 
Specialist in industrial interface hard- 
ware available. 

CRA & CTA Members 

Me) jee}, 

SHARPSOFT LTD. 
With the Sharp user in mind 

Sharp MZ 700 including cassette 
£199.99 

Sharpsoft Ltd, Crisallen House, 
86-90 Paul Street, London EC2. 

Tel: 01 - 729 5588. 

LOOKING FOR 
HARDWARE OR 
SOFTWARE? 
Consult Your 

Local Specialist 

COMPUTING TODAY OCTOBER 1984 



MICRODEALER 
xi APRICOT 

CPU 8086 
MEMORY 256K RAM 
LANGUAGES Microsoft BASIC, Personal BASIC 
MASS STORAGE No cassette drive 

Integral Sony 3%" 315K microfloppy 
disk drive 
Integral 5 or 10 Mb hard disk e core 

OS MS-DOS 2.11 with GSX bundled 
CP/M-86 (not yet available) 
Concurrent CP/M-86 (not yet available) 

KEYBOARD QWERTY, cursor, numeric pad, 
function keys & 

INTERFACES RS-232C, Cent tronics, Microsoft mouse 
DISPLAY Monitor ( supplied 
GRAPHICS 80 by 24 text with block graphics 

800 by 400 high-res gra cides under 
GSX As the proud owner of an Apple, you 

SOUND No know that really helpful magazines 
| don’t grow on trees. 

Notes. The Apricot xi is a development of the award- s 
winning Apricot, and replaces one of the latter s disk drives But now there’s Orchard Computing. 
with an integral hard disk, providing vastly increased storage Orchard is a brand new quarterly put 
vith faster access. Memory may be peadods in | os - £: together specifically to suit the Apple inition to a maximum of 768K. The languages an 3 P y nits 
operating systems mentioned above come bundled (ex scapes 
lor Concurrent CP/M) and four software tools are also It brings you the very best in useful 
bundled, including an asynchronous package for use with routines, business and games software. 
the optional modem card. 

62) 

And not a word of it that isn’t directly 
relevant to you. 

APRICOT Fl So if you like an Apple a day, take 
CPU 8086 Orchard quarterly. 

MEMORY 256K RAM It’s just what the doctor ordered. 
LANGUAGES MS-DOS, Concurrent DOS (Optional 
MASS STORAGE No cassette drive 

One integral 3%" 720K Sony 
microfloppy disk drive 

OS MS- DOS 2.11, Concurrent DOS 
(optional) 

KEYBOARD QWERTY, cursor, numeric pad 
INTERFACES Infra-red link as ‘om ‘board or mouse, 

expansion slot, RS-232C, Centronics 
DISPLAY V or optional monitor 
GRAPHICS 80 by 24 text640 by 256 four-colour, 

320 by 256 16-colour maximum high 
resolution 

SOUND No 

Notes. The Apricot F] is designed as a low-cost entry-level 
machine for small businesses (a cheaper cut-down version, 
the Fle, is for schools and colleges). It includes several 
bundled applications including SuperCalc, SuperWriter and 
SuperF lonner An optional five-slot expansion bus may be 
dded: also a 10 Mb Winchester unit. There is an optional 

infra-red mouse/ trackball. RAM is expandable to 768K. 
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CUMIPUTAMART 
AT A GLANCE.. .AT A GLANCE...AT A GLANCE.. .AT A GLANCE.. .AT A GLANCE.. .AT A GLANCE... 

BERKSHIRE 

ICrO PRINTER 
eneral _ SPECIALISTS 

Call for advice on pr 
Epson & hs cre dace tock i 

nter se lectior 

terface S & Cables 

vailable for a I 

6 THE BIRCHWOODS, TILEHURST, READING. 
pular MICcrc 

TEL: 0734 2§226 

Churchfield Ra., 

Frodsham. 

Tel: (0928) 35110 

Computer 
dunk Shop 

We Buy, Sell, Break Computers & Peripriera's 

10 Waterloo Rd, Widnes. Halton. Tel: 05 20 4590 

CORNWALL/DEVON 

A. B. & C. COMPUTERS (CT) 
Duchy House, 6 Lower Aylmer Sq., St. Austell. 

Tel: 0726 64463/67337 

Wide range of popular Micros, Printers, books and 
accessories. We stock all U need — try first fo 

service and competitive prices 

HERTFORDSHIRE 

NEWBRAIN & SANYO 
HARDWARE & SOFTWARE 

Printers, Epson. KDC. Juki etc. Monitors. Tape 
Recorders, Bouks, Expansions, CP/M. Sanyo 550/ 
555 Computers. Access/Mai! Order. Ask for details 

ANGELA ENTERPRISES 
Tel: Stevenage (0438) 812439 anytime 

LANCASHIRE 

LANCASHIRE 

LAOS 
51 QUEEN STREET, MORECAMBE. 

Tel: vide Also er, more 
Sinclair. Commodore. Acorn C + Dragor 

- NOS ry 2 . 2 \ ‘ 
ec Gg@a er re f Bug apr T ay f Ls 

29 Hanging Ditch, Manchester. 
Tel: 061 832 2269 

Apricot, Sirius, Kaypro, authorised BBC 
dealers. Torch, full range of printers and 
monitors plus software and all other 

computer peripherals. 

LOOKING FOR MICRO- 
COMPUTER HARDWARE OR 

SOFTWARE? 
THEN LOOK NO FURTHER 
THAN COMPUTAMART 

LINCOLNSHIRE 

SHARP CENTRE Ml 
16 Melville Street, Sumit 
Lincoin. 
Tel: Lincoln 32379. 

Open: 9am-5.30pm closed Wed 

LONDON . 

A. J. Duchesne 
(Computer Consultants) Limited 

ope! alist S In Sma Business ‘& ompuling 

10-12 Creechurch Lane, London EC3A 5AY 

Telephone: 01-621 0433 

COMPUTING + 
264 Earls ete yb Road, London SW5. hess 01 
373 4508 ¢ r01 373 a“ Ext riot Sur rs of 

nia 

t 

O]Uu sm me), |ele), , 

CROYDON COMPUTER CENTRE 
Authorised Acorn Service Centre 
29a Brigstock Rd., Thornton Heath, 
Surrey. Tel: 01 - 689 1280 

BBC. Acorn, Electron, Genie, Oric 

Kaga Microv itek Zenith Monitors 

Se B2A + 84 Printers. Paper OKI 80 

__ Ribbons. sottwar Software etc BUY- HIRE 

MIDDLESEX 

L.B. ELECTRONICS 
11 Hercies Rd, Hillingdon. 

Tel: Uxbridge 55399 (24hr ans. service) 
Open: 6 days, 9.30am-6pm, (lunch 1-2.15 except Sat) 

Surplus equipment, memory, EPROMs etc. Also 

established mail order service 

SCREENS MICROCOMPUTERS 
6 Main Avenue. Moor Park. Northwood 

Middlesex 

Tel: Northwood (09274) 20664 

Official Dealers for: Acorn. Atari, Commodore 

Dragon. Memotech. Oric. Sinclair, Sirius 
Apricot 

NORFOLK 

ANGLIA COMPUTER CENTRE 

88 St Benedicts Street, 
Norwich. 

Tel: (0603) 29652 /26002. 

Open: 6 days YJam-5.30pm. 

NORTHAMPTONSHIRE 

NORTHAMPTON 
HOME COMPUTER CENTRE 

58A Wellingborough Road, Northampton. 
Tel: (0604) 22539 

OPEN: 6 days a week from 9 - 6 
Spectrum and BBC repair service 

NORTHERN IRELAND 

#: ayes e Ww R N So. 
qty 

Processor 

WHITEHEAD 78330 

SCOTLAND 

VICTOR MORRIS GLasécow 
TANDY TRS 80, VIC 20, VIDEO GENIE, APPLE 

PANASONIC, CUMANA, EPSOM ETC. 

340 Argyle Street, Glasgow G2: 041 221 8958 

24 Gloucester Road, Brighton. 
Tel: —— 698424, 

10am 30pr 
Us 2 ew 

Sat C 

TYNE AND WEAR 

HCCS associaTEs 
533 Durham Rd., Low Fell, 

Gateshead. Tel. Newcastle 821924. 
Open: 6 days YJam-5.30pm (Sat 

10am-5.30pm). Specialists in: Acorn, 

BBC, Video Genie, VIC 20. 

WALES 

STEVE’S COMPUTER COMPANY LTD 

CASTLE ARCADE, CARDIFF 
Tel: 0222 — 371578 

OPEN: Mon — Sat. 9 — 5.30 

FOR COMPONENTS TO COMPUTERS 

SIR Computers Ltd. 
91 Whitchurch Road, Cardiff. 

Tel: 0222 - 21341 a 

IB/BIC| 

WARWICKSHIRE 

BUSINESS & LEISURE 
MICROCOMPUTERS 
16 The Square, Kenilworth. 

Tel: Kenilworth 512127. SS ee 
Y% day Thur 

Wholesale 
Open ace Fri Jam “opm 
(lunch 1-2). Retail! and 

LOOKING FOR MICRO- 
COMPUTER HARDWARE OR 

SOFTWARE? 

THEN LOOK NO FURTHER 
THAN COMPUTAMART 
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Lineage: 40p per word. 

COMPUTING TODAY 
01-437 0699 AS = 

Semi display: £9.00 per single column centimetre 
Ring for information on series bookings/discounts. 

All advertisements in this section must be prepaid. 

Advertisements are accepted subject to the terms andconditions 

printed on the advertisement rate card (available on request). 

SOFTWARE APPLICATIONS | 

| Price £12.50 all inclusive 

POOLSWINNER 
ls Prediction P 

| 
il aluccd. | 

| 

o 
el: 

er 
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Price £15 0 al inclusiv 

a Fr By 
Hior Tarn 

HARDWARE 

NEWBRAIN & 
SANYO 

fessional Micr npute 
the price of nobby mac hines 

NEWBRAIN ON SPECIAL 

OFFER 

With over £200.00 free software 
(Accounts, databases. etc, etc) 

Limited Offer-ring now! 

eine 550/555 COMPUTERS 
star. Calcstar etc a 

no extra co st! Printers: Epson 
KDC, Juki, Shinwa,. Daisystep 2000 

Sanyo Monitors & Recorders. 

oe tbe meres Soptrsed, eet 
anytime for hardware/softwar 
Mail Order and 

ANGELA ENTERPRISES 
4 Ninnings Lane, Rabley Heath, 

Welwyn, Herts AL6 9TD. 

hic ropro Word 

(sreees fa 

BURGLAR ALAR aa ment 
Please visit our 2,000 ft show- 
rooms or write or phon e for YOur 

free catalogue. C.W.A.S. Ltd.. 100 
Rooley Avenue. Bradford BD6 
1DR. Telephone: 0274 731532 

=) 4 -t-e) 7.) 

cay ti alternative to the Pill. 
No fuss. No waiting lists. One visit Low cost. In 

BIRMINGHAM LONDON PLYMOUTH 
GLOUCESTER MANCHESTER SOUTHAMPTON 
LEEDS NEWCASTLE SWANSEA 
LIVERPOOL NORWICH 
Write today. Bookiet by return Plainco 

LONDON 01-388 2585 

LEEDS 0532 440685 

MANCHESTER 061 832 4260 
Name 

Address 

ver Or phone 

CTz 

has Marie Stopes House, 
108 Whitfield St., London W1P 6BE 
Caring clinics since 1925 
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M & J SOFTWARE 
fig-Forth Assembly Source List- 
ings £7 each 
Available for the following proces- 
sors: 6502.Z80. 6809, 8080, 1802 
9900, 6800. 8086/88 and PDP11 

fig-Forth Installation Manual £5 
A complete ‘how to do it’ guide to the 
implementation of FORTH from the 
above listings 

Cheques and POs to: 
M & J SOFTWARE, 34 Grays 
Close, Scholar Green, Stoke-on- 

Trent ST7 3LU. 
Tel: (0782) 517876 

ee 0 Se 

QL UTILITIES 
4 Programs on Microdrive for 

Sinclair QL to prevent Directory 
overflowing the screen provide 

single key loading or 
DELETION of files, repeat 

FORMATING of cartridges and 
back-up copying of whole or 

part of the cartridge. £10 from: 

W.D. SOFTWARE, 
Hill Top, St. Mary, Jersey, C.I. 

Tel: 0334 81392 

COMPUTER SOFTWARE and 
accessories, send 2 x 16p stamps 
for free lists stating which 
computer to: Electronic Facilities, 3 
High Street. Sandy, Beds SG19 
1AG 

fete) €-9 Vie 
PUBLICATIONS 

PARAPHYSICS Journal (Russian 
Translations); Psychotronics 
Kirllanography, Heliphonic Music 
Telekinetics, Computer Software 
SAE 4 x 9’. Paralab, Downton 
Wiltshire 

68000 SYSTEM 
KITS 

A range of high quality, double 

sided, 8 by 8 PCB's which form the 
core of a 68000 system. 

CPU contains 68000 L8 micro with 
a MHz crystal clock, dynamic 
refresh sequencer, bus buffering 

etc. PCB £80. Component set £110 

B10 provides 8/16 K Eprom, Ram, 

20 I/O lines, RS232_ interface, 

counter-timer, interrupt handling 

etc. PCB £80. Component set £98 

RAM 256K dynamic. Page/ address 

selectable. PCB £85. Component 

set £245. 

A boot loader/monitor is available 

in EPROMS at £30. 

Add VAT to above prices. Delivery 

14 to 28 days 

P. L. Watson, 101 Village Road, 
Bromham, Bedford MK43 8HU. 

Tel: 02302 2867 

Send your requirements to: 
IAN ATKINSON 

ASP LTD, 1 GOLDEN SQUARE, 

LONDON W1 

P\ lou ale), |i 

MICRO COMPUTER 
AUCTIONS 

Regular monthly auctions for all tnicro 

hard & software. 

Send for entry form or next catalogue 
to: 

MICRO COMPUTER AUCTIONS (CT), 
59 Grays Inn Road, London WC1X 8TL 

Tel: 01-242 0012 (24 hours) 

COMPUTER SOFTWARE 
BUSINESS AND GAMES 
FOR MOST COMPUTERS 

Commodore 64, VIC 20, BBC, 
Atari, Dragon, Spectrum MZ700, 
ZX81. 

New releases for CBM 64, 
Spectrum, BBC, Atari, Dragon, 
Spectrum, MZ700, ZX81. 

New releases for CBM 64, 
Spectrum, BBC. Every 2 weeks — 
just send SAE and we send you a 
new list every 2 weeks. 

Altai C10 data cassettes 40p 
each. 5 C15 data cassettes 
£2.40 51," floppy discs D/sided 
— DL density. £2.30 each or 5 
for £10. 

Send to: M. J. Seaward, 
St. Olaf's Road, Stratton, 

Nr. Bude, Cornwall EX23 9AF 
: (0288) 4179 

BLANK CASSETTES 
audio cassettes at great budget prices. 
Packed in boxes of 10 with labels, 
Inlay cards and library case. 
Prices include VAT, post and packing. 
O(C5) £4.35 1 (C10) £4.40 
0 (C12) £4.45 0 (C15) £4.50 
C) (C30) £4.70 C1 (C60) £5.30 
1 (C90) £7.00 

BASF FLOPPY DISCS 
Prices of boxes of 10 
C2 5% Single side/Single density £19.55 
C2 5% Double side/Double density £21.85 
ZC 5'%4 Double side/Quad density £28.75 
DISC DRIVES 
Include Manual, Leads, Utilities Disc 
OO TEAC 55A 40 tracks — £139 each 
CI TEAC 55F 40/80 switchable D.S. — 
£209 each Free delivery UK only 
Indicate quantity of each product required 
in boxes 
Cheaue/P.O. enclosed for 

PROFESSIONAL 
MAGNETICS LTD 

Cassette House, 329 Hunslet Road, Leeds LS10 3YY 
FREEPOST Tel. (0532) 706066 CT 

HARDWARE AND 
SOFTWARE 

COMPUTING + 
The Apple only store 
143 Earls Court Rd, 

London SW5. 
Tel: 01-373 5000 

Ext 240 

Suppliers of mini and 
micro computers for 
home and office use, 

together with supporting 
software. Leading manu- 
facturers’ products 

supplied. 

Just in from APPLE the 
MACKINTOSH and 2C 

| bringing Hi-TECHNO- 
| LOGY to your fingers. 

LIBRARIES 

LOOK! Any program for any micro 
at 20% discount. Also the only tape 
exchange club specialising in 
todays TOP 20. (Spectrum, Com- 
modore). Membership free. Write, 
Stating micro to: Ham Software 
Library (CT), Ham Lane, Elstead, 
Surrey GU8 6HQ. We've got the lot. 

REPAIRS 
MICRO-SERV. The home 
computer repair specialist in 
Scotland. BBC, Spectrum, Com- 
modore and all peripherals. 3 
month warranty on all repairs. Unit 
4, Denny Workspace, Denny, 
scotland FK6 6DW. Tel: Denny 
(0324) 823468. 
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SOFTWARE 
o]ley Wale] 7 Vs 

ATARI 400/800 owners learn 
French or German and save 
money! £10 off Atari language 
course send only £14.95 plus 
F2.95 P&P. All credit cards 
accepted. Callers welcome open 7 
days a week. Warehouse 10, Dept. 
PCT, 210 Tower Bridge Road, 
London SE1 or phone 01 407 8793 

DRAGON 32 variable dump and 
listing of your BASIC software from 
cassette or DRAGONDOS DISK. 
For fast service send back-up 
media, SAE and £1.25 per 
program to: Mr. M. A. Seymour, 13 
Meller Close, Beddington, Surrey 
CRO 4UB. 

APPLE IIE Datastar package with 
280 card, CP/M and many utilities 
£170 ono. Walters Reading 56525. 

NASCOM Home Built using 
Nascom circuit diagram. Suit hard- 
ware freak. Cased, 2400 interface 
64K 9 inch monitor tape/ROM 
Basic £350 of games Nas-Sys 2 
three graphics ROMS. Offers 
information phone B. Hunter 0475 

NASCOM 2 32K Resident Zeap, 
Nas-Dis, Nas-Debug, Graphics 
and Chess Graphics. £250. TRS80 
16K Level Il. 32K Interface line 
printer VI. £400. Will separate. Tel: 
Bloxwich (0922) 491742. 

CENTRONICS P1 Micro-Printer 
(Electrostatic) with interfaces for 
IEEE-488 (PET) and centronics 
parallel (inbuilt) also Seikosha 
GP80 with interfaces as above 33733 ext. 5112. Offers please? Phone Adam 01- 
644 4535 (anytime, Ansaphone) 

CLASSIFIED ADVERTISEMENT — ORDER FORM 

When placing your ad, please state classifi- 
cation required 40p per word. 
Send to: ASP Classified, 
London W.1. Tel: 01 

1 Golden Square, 
- 437 0699. 

Name 

Address 

Tel.No (Day) 

Sra cit RRS tes ees cs cat ie gle Bach en ooiee 

aR Please include my business details in the next available issue of Computing Today: 

ae |, rr ro ae a eee ee et ee er ee ee es ya 

Address: et ee ee ee 

essa ACC ES «see a aid eM ciel z oN 

Soe i rr eee Ce eee hee et eee eee ee eee rere Ry _ of 

Contact (Office Use Only): 

Post To: Computamart, Computing Today, 1 Golden Square, London W1. 
as ale abs ae S84 ew Ole Seth 6. 6-68.58 6.6.6) 6.8 8 6.01680 O 616.8 66. 6 Ce ee SEG BOM Pe Wee 8 88 6. ee eee Ree eee 

pa a aaa 

ADVERTISERS INDEX 

ARGUS PRESS SOFTWARE 
ACORN COMPUTERS 
AKHTER INSTRUMENTS 

LEVEL 9 

MOLIMERX 

BICC VERO PREMIER BOOKS 

COMPUTER BOOK CLUB 
COMMODORE 
CLIMAX COMPUTERS 

SILICA SHOP 
SUPERSOFT 
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A COMPLETE PACKAGE - ALL THIS FOR £499! 
* 80K RAM (Exp to 144K) 
* Full Stroke Keyboard 
* 256K Data Storage Unit 
* Daisywheel Printer 
* Built-in Word Processing 
* Buck Rogers Arcade Game 
* Colecovision Compatible 

ALIAIVI - £499 
Inc VAT 

QUITE SIMPLY - VALUE FOR MONEY! 
If you're looking for real value in a computer system, one which can handle anything from serious Word Processing to 

enhanced Colecovision style video games such as Buck Rogers, look no further. The Coleco Adam is here with a package 
which will make you wonder if you're dreaming when we tell you about it. A price breakthrough in computer systems, Adam is 
comprised of an 80K RAM memory console* with a built-in 256K digital data drive; a professional quality, stepped and 
sculptured 75 key full-stroke keyboard; a letter quality daisywheel printer and a full word processing program built into the 
Console. Two additional pieces of software, Smart BASIC and also ‘Buck Rogers - Planet of Zoom (the ultimate in advanced 
video games), are included as well as a blank digital data pack. Adam can be used with any domestic colour Television set 

MEMORY CONSOLE/DATA DRIVE: “The heart of the Adam system is the 40K ROM and 64K RAM memory 

console which combines with the 32K ROM and 16K RAM in Colecovision to give you a total of 72K ROM (including 24K 

cartridge ROM) and 80K RAM (expandable to 144K). Built into the memory console is a digital data drive which accepts 
Adam's digital data packs, a fast and reliable mass storage medium that is capable of storing 256K of information, that's 

about 250 pages of double spaced text! The console is also designed to accomodate a second optional digital data drive 

FULL STROKE KEYBOARD: The Adam keyboard has been designed as a professional! quality keyboard that 

combines ease of use with an impressive array of features. It is stepped and sculptured for maximum efficiency and has 75 
full stroke keys which include 6 colour coded Smart Keys which are redefined for each new application: 10 command keys 
which are dedicated to the word processing function, and 5 cursor control keys for easy positioning of the cursor at any 

point on the screen. You can attach a Colecovision controller to the keyboard to function as a numeric keypad for easy 
data entry. It can also be held like a calculator, a feature which makes working with numbers particularly easy. The joystick 
part of the hand controller can be used in the same way as the cursor control keys, to move the cursor around the screen 

LETTER QUALITY PRINTER: The Smart Writer letter quality daisywheel printer is a bi-directional 80 column 
printer which prints at a rate of 120 words per minute. It uses standard interchangeable daisywheels, so a variety of 

typestyles are available. The printer has a 9.5 inch wide carriage for either single sheets or continuous fan fold paper and 
uses standard carbon ribbons. It is comparable to many printers which cost as much as the total Adam package. The 
printer can be used either with the Adam's Smart Writer word processing program or as a stand alone electronic typewriter 

BUILT- IN WORD PROCESSOR: Adam comes with Smart Writer word processing built-in. This program is so 
easy to use that you only have to turn the power on and the word processor is on line and ready to go. Detailed instruction 
books are not necessary as the Computer guides you step by step, working from a series of Menu commands. It enables 

you to type in text, then completely edit or revise it with the touch of a few keys. Changes are readily made and a series of 
queries from the computer confirm your intentions, so that you can continuously double check your work as you type. 

COMPATIBILITY WITH COLECOVISION: By using high speed interactive microprocessors in each of the 

modules, the Coleco Adam is designed to take additional advantage of both the 32K ROM and 16K RAM memory capability 
in the Colecovision. If you do not already own a Colecovision Console (£99 inc VAT), then you will need to purchase this 
when you initially purchase your Adam Computer package (£499 inc VAT), making a total purchase price of (£598 inc VAT) 

WHAT IS COLECOVISION: Colecovision is one of the worlds most powerful video game systems, capable of 
displaying arcade quality colour graphics of incredible quality on a standard Colour TV set. The console (see picture 

bottom left) accepts 24K ROM cartridges such as Turbo and Zaxxon and is supplied with the popular Donkey Kong 

cartridge and a pair of joystick controllers. Colecovision has a range of licenced arcade hits available such as: Gorf, 
Carnival, Cosmic Avenger, Mouse Trap, Ladybug, Venture, Smurf, Pepper Il, Space Panic, Looping, Space Fury, Mr Do, 
Time Pilot, Wizard of Wor and many others. So there you have it, Adam plus Colecovision the unbeatable combination 
Send the coupon below for your FREE copy of our 12 page Colour brochure giving details on the complete Adam system 

SILICA SHOP LTD., 1-4 The Mews, Hatherley Road, Sidcup, Kent. DA14 4DX Tel: 01-309 1111 or 01-301 1111 

ORDER NOW - OR SEND FOR A FREE COLOUR BROCHURE 
i ee ee ee ee ee ee 

To: SILICA SHOP LTD, Dept CT 1084, 1-4 The Mews, Hatherley Road, 
Sidcup, Kent, DA14 4DX Telephone: 01-309 1111 or 01-301 1111 

LITERATURE REQUEST: 

[1 Please send me your FREE 12 page colour brochure on Colecovision/Adam 

O lowna Videogame O lowna Computer 

Mr/Mrs/Ms: Initials: Surname: 

Address: 

OS A * 
ma. 2. ¢ Bese d 55-3 4 % 

S Sta ee 

siti See 

MEMORY CONSOLE & D 
tl ~2111117) 

ATA DRIVE 

Postcode: 

ORDER REQUEST: 

Please send me: 0 Adam (add-on package only) £499 inc VAT 

OO Adam & Colecovision (£499 + £99) £598 inc VAT 

O | enclose Cheque/P.0. payable to Silica Shop Limited 

(1) CREDIT CARD - Please debit my Access/Barclaycard/Visa/Am Ex/Diners Club 

COLECOVISION GAMES CONSOLE Card Number: 
MeV 

sa ts ie a aoe ed ee a 



SUPERSOF 

The Best Or Software 
SUPERSOFT, Winchester House, Canning Road, Wealdstone, Harrow, Middlesex, HA3 7SJ Telephone: 01-861 1166 


